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Miller & CQ 

In view of the confession of Miller about 
his hoax expedition I was wondering how 
CQ would handle this disaster to their Mil¬ 
ler series and their Miller DX Handbook. 
They did beautifully. After reading the CQ 
editorial I was left with the distinct impres¬ 
sion that Don Miller had been most kind 
and gracious to the ARRL in letting them 
off the hook on his libel suit. No mention 
was made whatever of the hoax or the con¬ 
fession. Nothing was said at all about his 
evasions on questions about many other 
trips of his. I think CQ should certainly win 
the Baron Munchausen award for Forth¬ 
right Reporting for 1968. 


Silver Futures 

As I find myself wearing out from these 
foolish 16 hour work days it is not too un¬ 
natural for my mind to turn to alternate 
means for survival in this world. More and 
more I’ve been getting interested in the 
stock market. Lot of money there. 

In talking with one of our advertisers I 
mentioned my interest and he poo-poohed 
the market. The real money is in eomodities, 
he explained, l ake silver, for instance . . . 
it is in short supply and going to get in 
nothing but shorter supply . . . right? So 
how do you make money from that simple 
bit of information? He explained about how 
simple it was to buy a “silver future” . . . 
that you only had to put up 10 % of the 
cost and the rest was on margin. You could 
make thousands of dollars. That sounded 
pretty good. I did like the ring of that. 

My local broker quickly bought one silver 
future lor March 1969 for me. A bargain 
at only $27,000! I had to put up only $2700. 
My friend was right . . . two days later my 
future was up to $27,500 ... I'd made $500 
in two days! Well, if I'd sold out right then 
I would have made $500 in two days. But 
that future was headed towards $30,000 by 
the end of the year, at the very least, my 
friend had explained. In the next five days 
it dropped daily, arriving at the $25,000 
mark. Gi! My friend said not to worry, just 
a little fluctuation. Silver is in short supply 
and the price has to go up. I nervously 


held tight. Sure enough, for five days it 
went up, reaching $27,000 again. Whew! 
Four days later it was down to $25,000 and 
I was a nervous wretch. A few days more and 
it was back to $26,000. I called my broker 
to see what he had to say . . . ‘Tin a bear 
on silver, ’ said he. Hminm. “Sell,” said I. 

I got out at $26,000 and watched the March 
futures skid down to under $22,000. Perhaps 
1 should have bought a future down there, 
but somehow every time I started to pick 
up the phone my arm went numb and 1 
put it off. 

Publishing may require long hours, but 
it isn't so bad. 

Post Office 

it seems to me that our mail service may 
well be headed for extinction. As the rates 
go up and the deliveries go down, something 
else is bound to take its place. Of course 
I feel that the post office could easily auto¬ 
mate if they had the inclination. By stand¬ 
ardizing on an envelope size and authoriz¬ 
ing a simple addressing machine which 
could be read by a computer they could get 
most of the mail in shape so it could be 
sorted and handled entirely by machine. A 
special low postage rate would force all com- 
merical users and prudent private persons 
to use the new service. 

The addressing machines could vary from 
a $5 Dvmo type contraption to regular 
typewriters. I’ll bet they could turn them 
out to sell for $2. 

I’ve wondered why AT&T hasn’t taken 
advantage of their extensive wire facilities 
which go into virtually every home and busi¬ 
ness in the country and put in small Tele¬ 
type-type of printers which would permit 
you to type up a letter and then feed it 
into a tape for instant transmission to any 
other similar machine. The printers would 
cost a little more than a phone, but would 
permit almost instant mail. I'll bet they 
could turn out a small printer* complete 
with built in tape recorder, for under $200. 
That’s $20 a year for 10 years. You’d type 
your letter and it would record on tape. 
You could play it back on your own print¬ 
er if you wanted or else just push the 
button and it would be sent to your local 

Please turn to page 118 
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UFO 


Late in July headlines were made all over 
the U.S. when Dr. McDonald, senior phys¬ 
icist at the University of Arizona’s Institute 
of Atmospheric Physics, indicated a probable 
connection between CFO’s and the power 
blackouts. This theory is strongly substan¬ 
tiated in Fuller’s book, “Incident at Exeter." 
available in paperback. 

Just about everyone involved in studying 
the UFO reports is in agreement that now 
is the time for a step up in the investigation 
of these objects. Russia, despite some con¬ 
flicting reports, is going all out to investi¬ 
gate and photograph UFO’s, Amateur radio 
has it in its power to do more to help bring 
light to this mystery than any other group 
in the world. Only amateur radio reaches 
into every community in our country and 
makes it possible to provide the fast com¬ 
munications that will be needed to alert 
investigation teams along the line of UFO 
travel. 

If we get to work on tin’s we can set 
up the most comprehensive alerting network 
the world has ever seen. We can tie in 
every other communications system to our 
amateur net . . . we can include all users 
of mobile radio, marine radio and aircraft 
radio ... all fixed stations . . . military . . . 
government services . . , UFO watching 
groups . , . fire tower watchers . . radio and 
television stations . . . everything. If each of 
us sets up a liason in his own area to nil 
other services and interested parties to re¬ 
ceive and forward any UFO reports we can 
achieve this vast system. 

Between NICAP and APRO I suspect that 
we will all be able to lind at least one 
person in any area who is interested in help¬ 
ing to solve the UFO mystery. If we ask 
him to set up the liason bv phone to re¬ 
ceive reports of any sightings in the area 
from any source and pass them on to you 
and, in turn, to pass along any alerts you 
get via amateur radio to those interested. 
The net can be set up with a minimum of 
responsibility on your shoulders. Of course 
if your wile is interested in acting as the 
liason then she could handle that aspect 
of the net. The liason man should be avail¬ 
able most of the time and have two phones 


. . . one for incoming calls and the other 
to pass along messages to you or others who 
should get the word. 

If you can fire up on 14.3 MHz and can 
devote a bit of time to helping to solve 
this UFO problem as well as enormously 
aiding the radio amateur image in your com¬ 
munity then get started by checking in at 
02( >0 GMT (10 pm EDI’) on any night and 
reporting your interest. Next drop a line 
with SASE to NICAP, 1536 Connecticut Ave. 
NW, Washington 20036 and ask them for 
the name of a person interested in UFO’s 
in your area that might be able to work 
with you on tills. If you want to handle it 
all yourself then just get to work contact¬ 
ing the local papers and giving them the 
storv of the net and vour service with the 
net. Same for radio and television stations. 
Promise all of them full cooperation on in¬ 
coming reports if you get immediate re¬ 
ports from them of anything hot. 

After you’ve contacted your local CB 
group, police, fire, CAP, road department, 
public service, telephone company and doc¬ 
tors with mobile radio then start looking 
for other mobile radio users and groups or 
individuals that might either be able to re¬ 
port sightings or benefit by knowing of prob¬ 
able sightings. You will certainly get to 
know a lot of people in your community. 

You don’t have to profess any belief or 
disbelief in UFO s. That is one of the pur¬ 
poses of the net . . . to pin this whole matter 
down as quickly as we can and either make 
it possible for positive identification of these 
things or else to expose them for what they 
really are. 

The nice part ol it is that we can pro¬ 
vide an enormous public service, complete 
with great benefit to amateur radio. When 
we get this going well we should be getting 
a good deal of national promotion . . . and 
we may see more fellows getting interested 
in amateur radio and find Congress more 
interested in helping us. Even the FCC may 
begin to realize that we exist. 

One other point that you might not have 
considered , . . when you are the hub of this 

(turn to page 121) 
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SPECIFICATIONS: International Type 
“EX" Crystal is available from 3,000 
KHz to 60,000 KHz. The "EX" Crystal 
is supplied only in the HC-6/U holder. 
Calibration is ± .02% when operated in 
International OX circuit or equivalent. 

CONDITIONS OF SALE: All "EX” Crys¬ 
tals are sold on a cash basis, $3,75 
each. Shipping and postage {inside U.S. 
and Canada only) will be prepaid by 
International. Crystals are guaranteed 
to operate only in the OX circuit or its 
equivalent. 


f) w m 

ifni* 

fa ®-0 


I * 0 ,= 

0 ©Qj 

© e 


t 






®|© llll 

COMPLETE OX OSCILLATOR KITS 

Everything you need to build your own 

$Q35 Postage Paid 


oscillator. 


MINIMUM DELIVERY TIME We guaran¬ 
tee fast processing of your order. Use 
special EX order card to speed delivery. 
You may order direct from ad. We will 
send you a supply of cards for future 
orders. 



ORDERING INSTRUCTIONS 

(1) Use one order card for each fre¬ 
quency. Fill out both sides of card, 


(2) Enclose money order with order. 

{3) Sold only under the conditions 
specified herein. 
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CRYSTAL MPG. CO., INC. 
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Fig. 1. Block din gram of the receiver. 


The purpose of this article is to outline 
some of the difficulties which can be encoun- 
tered in home construction of amateur band 
receivers. This is not intended to be a con¬ 
struction project and no parts values will 
be given, but will deal with the general 
problems encountered in a year long receiver 
design and construction project. Although 
the field of receiver design and homebrew- 
ing may seem bevoncl the grasp of most of 
the casual weekend builders, if a real de¬ 
sire or need exists for an individual to 
achieve a goal, a little effort and organiza¬ 
tion, and a lot of patience can lead to a 
great deal of satisfaction. It is with this spirit 
and determination that this article is written. 

Prerequisites 

There are a few basic preliminary re¬ 
quirements to fulfill in order to complete a 
receiver project, or any project. The ones that 
have been found to be important are listed 
below. 


J. Experience: This is the most important 
factor, and is usually dependent on con¬ 
siderable homebrewing and project construc¬ 
tion in the past. However, even with a lim¬ 
ited background of mechanical skills, it is 
still possible to do an acceptable job. It is 
most important to do a great deal of reading, 
Read every magazine article or book that is 
available, and search for more. Look for 
tilings that are interesting and have a place 
in your project. 

2. Organization : Start a folder or note book 
of schematics, articles, gadgets, and hints 
and kinks that pertain to receiver design. 
This folder can be constantly in use, being 
revised, added to and reviewed, in order to 
keep it current and alive in your mind. 

3. Design : This is where you do the sorting. 
Here all the ideas, schematics, and methods 
that are obtained are integrated into a block 
diagram of the future receiver. The objec¬ 
tives here should be a compromise between 
your desires, and what is available or prac- 
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tical. Singlemindedness should he avoided. 
It can happen in engineering projects that 
a designer will use certain methods just for 
the sake of using them. An example is the 
conflict between integrated circuits and indi¬ 
vidual component circuits. Don t leel that 
you have to design a project with all inte¬ 
grated circuits when a circuit with ordinary 
transistors will be acceptable at a lower cost. 
4. Test Equipment and Tools : In many cases 
frustration can result from simply a lack of 
the proper tools. A simple volt-olim meter 
is a must, and a vacuum tube voltmeter is 
handy for measuring voltages without loading 
(he circuit down, but is not an absolute re¬ 
quirement. Perhaps the most important piece 
of equipment for working with radio fre¬ 
quencies is the grid dip oscillator. The avail¬ 
ability of this instrument made this project 
possible. One of the most difficult problems 
is detecting rf and telling what f requency it 
is. Also along this line, a signal generator is 
useful for tuning up and rough calibration. 
All the various tools for wiring and metal 
working have been mentioned many times in 
other articles, but the most used ones de¬ 
serve mention. In chassis working, an elec¬ 
tric drill with a good set of bits up to about 
% inch diameter, a nibbler, and a few handy 
sizes of chassis punches are necessary. For 
wiring, wire strippers and needle nosed pliers 
are constantly in use. 

The design 

Fig. 1 shows the final block diagram of 
■lie receiver. Starting from the antenna input, 
a 7360 beam deflection mixer is used to con¬ 
vert to the 1750 kHz intermediate frequency. 
There is only one tuned circuit in the input, 
but the Q of the air wound inductor is high 
enough to prevent most troublesome images 
without a Q multiplier. The most significant 
feature is the low cross modulation distor¬ 
tion, and the disadvantage is lhe high cost 
compared to other tube types. This is a very 
common circuit and can be found in many 
publications.! 

The oscillator circuit is taken from the 
Highflyer^, and consists of the popular high 
C colpitts circuit with the other section ot the 
12AU7 used as a buffer. A little extra care 
here really makes the difference with re¬ 
spect to stability. The oscillator operates on 
5250 kHz to provide an if output on 1750 
kHz with an input on either 3500 or 7000 
kHz. Fig. 2 shows this circuit. 


I2AU7 



Fig. 2. Schematic of the oscillator circuit. 

The second mixer is a necessary evil when 
a low second if is used. It was decided that 
a pentagrid mixer circuit would be tried in 
this case, and it was found to be adequate. 
This was a classical circuit taken from the 
handbook. 3 Ct was found that double tuned 
circuits were necessary in the coupling be¬ 
tween the two mixers to reduce image re¬ 
sponse. 

The second conversion oscillator was modi¬ 
fied from a circuit in an old handbook,.! and 
is a very useful device. A 1000 kHz crystal 
provides calibration markers, while the plate 
of the oscillator is tuned to 2000 kHz to 
provide injection to the second mixer. On 
the seven MHz frequency the signal from 
this oscillator is close to the same level as 
most incoming signals, and provides a lmndy 
calibration checkpoint. The schematic is indi¬ 
cated in Fig. 3. 

Following the mixer is the real reason for 
the low if frequency; the Collins mechanical 
filter. It was obtained from a friend, and 
is really the backbone of the receiver. After 
much experience with crystal filters, it was 
feared that too high an input level to the 
filter would harm its frequency response, but 
even with one volt across the input the 
response curve is unchanged. The two if 
amplifiers were taken from the handbook.-,. 
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and are completely straightforward. 262 kHz 
automobile radio if transformers were tuned 
down to 250 kHz with no modification. The 
if transformers were loaded with 10 K re¬ 
sistors across their windings to prevent oscil¬ 
lation when necessary. Expect the if ampli¬ 
fiers to oscillate, and take steps to prevent 
it when they do. be circuits can be de¬ 
tuned or loaded down to reduce the Q 
without worrying because the selectivity is 
determined bv the mechanical filter at the 

Jr 

input. Don’t reduce the voltages to stop oscil¬ 
lation, but run the tubes at the recommended 
voltages for best results. 



Fig. 4. Simple product detector circuit. 


There are many types of product detector 
circuits which can be used, and Fig. 4 shows 
the simplest. The dual diode configuration 
was tried with less than the best of results. 
The reverse resistance of the diodes is crit¬ 
ical, and it will not work well with just any 
type diode. The distortion that resulted may 
have been caused by too low ail injection 
voltage from the BFO, but finally the circuit 
shown in Fig. 5 was used. This is similar to 
a circuit that has been used bv Heathldt, 
and is not much more complicated than the 
diode circuit. The signal from the BFO is 
injected into the cathode, the if signal goes 
in at the grid, and audio comes out at the 
plate. This will handle the strongest of sig¬ 
nals without distortion. It is unfortunate that 
the BFO had to be on the same frequency 
as the major if amplification. If the BFO 
signal gets around to the input of the if 
amplifier it can ride on through and reduce 
the effectiveness of the amplifiers, The ideal 
solution to this problem is using another con- 



BFO 


Fig . 5. Product detector circuit chosen for this 
receiver , 


version and putting the BFO and product 
detector on another frequency. In this case, 
another conversion would not have been de¬ 
sirable, and careful isolation of the BFO from 
the first if stage is the only recourse. The 
BFO is a typical circuit e , and a schematic is 
shown in Fig. 6. The only major require¬ 
ments that this circuit must meet are fre¬ 
quency stability and high output voltage. 
The output obtained from the 6SN7 was 
adequate, hut the frequency tends to “pull”, 
or change frequency when a strong signal 
comes through the if. This is a major prob¬ 
lem in all mixer-oscillator circuits, and the 
solution is to isolate the mixer, or in this 
ease the product detector from the oscillator. 
This pulling only results from very strong 
signals, and has not been a problem except 
when deliberately driven by a signal gener¬ 
ator. This has not been a problem, but if 
it were, the other section of the 6SN7 is 
available to use as a cathode follower to 
isolate the BFO from the product detector 
as was done in the first mixer. 

An automatic gain control (ACC) is us¬ 
ually included in modern receivers to allow 
the receiver to run at maximum gain without 
being overloaded by a sudden strong signal. 
The AG< circuit used in this project is a 
popular one 7 that sees a great deal of use 
in home constructed receivers because of its 
simplicity and reliability. The audio voltage 
from the product detector is amplified, recti¬ 
fied, and applied to the grids of the if ampli¬ 
fier tubes with a negative polarity. R and C 
in the circuit determine the duration of the 
hold-in time between the instant that a 
signal is removed and the instant that the 
AG( 1 voltage returns to its no-signal value. 
The higher the product of R times C, the 
longer the delay will be. Longer time delays 
are usually provided for SSB operation, while 

shorter delavs are usually desired for CW 

* / 

operation. Typical values for R and C are 
5.6 megohms and 0.1 microfarads. A sche¬ 
matic of this circuit is shown in Fig. 7. 
There are more complicated circuits that are 
available, but this one will usually prove 
very successful for a, beginner. 

One unusual problem that occurred in 
the AGO area was finally found to be caused 
by inadequate filtering in the output of the 
product detector. The strong BFO signal 
was going through the product detector 
just like an amplifier and was appearing 
at the AGG amplifier to produce a high 
AGC voltage that refused to change value. 
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Fig. 6, BFO circuit. 


Note the filtering circuit that is used in 
the plate of the product detector with the 
rf choke and the two .001 microfarad by¬ 
pass capacitors. Increased filtering is neces¬ 
sary at lower frequencies. 

The audio amplifier consists of a 12AX7 
driving a 6AQ5 output tube, "his is a 
simple circuit and can be found in many 
different versions in many publications. Un¬ 
fortunately, the simplicity can be deceptive, 
because in this case the audio amplifier 
caused a great deal of trouble that was at¬ 
tributed to other circuits, thus increasing 
the problem. The low level voltage amplifi¬ 
cation stages (12AX7) should be isolated 
from each other, and from the 6AQ5 to 
prevent feedback. This can be simply done 
by adding a resistor (47K is typical) in 
series between the 12AX7 plate circuit and 
the power supply, and bypassing it at the 
plate resistor end with a ten or twenty 
microfarad electrolytic capacitor. This is al¬ 
most always included in modulator circuits, 
but is seldom used in receivers. This [ire- 
caution was found to be quite necessary in 
this case. Also, all the ordinary precautions 
should be observed of shielding the low level 
audio leads that go to the volume control 
and the grids of the voltage amplifiers. Power 
leads should be placed so that they are 
away from these sensitive leads. 

Last and usually least discussed, is the 
power supply. The power supplies today are 
usually built with solid state rectifiers, and 
this receiver is no exception. The problem 
encountered here was the assumption that 
a small transformer could be used if some 
of the tube filaments were on the 5.0 volt 
winding of the power transformer. In this 
case, this resulted in a degradation of the 
overall sensitivity of the receiver, and caused 
months of frustrated if amplifier building 
and modification where none was needed. 
This is a case where a good VOM applied 
to the right place can help a great deal. In 
a last effort, the tubes were checked in a 


tube tester, and, by chance, one was re¬ 
placed in the receiver while the filament was 
still hot. YV hat a difference! The transformer 
found its way to the trash can in the same 
evening. 

Mechanical layout and construction 

In starting a project of this magnitude 
it is usually a good idea to invest a con¬ 
siderable amount of money to provide a 
proper foundation for the receiver. A one- 
eighth inch thick aluminum rack panel was 
purchased as was a chassis and side braces. 

I hese components along with the dial make 
up the major cost of the receiver. The 
chassis was selected as large as possible, 
and was still too small after several addi¬ 
tions were made. Also, a collection of smaller 
chassis would provide better shielding be¬ 
tween circuits and better mechanical rigidity 
but it is very difficult to work down inside 
the small spaces. The best Eddystone dial 
was selected to provide a smooth and me¬ 
chanically stable frequency control. Tiie 
price is reasonable when the results are 
considered, and can be justified by noting 
the feelings that can be involved when 
working with a project of this magnitude. 
There is also a great incentive involved 
when a considerable amount of money has 
been spent, and using cheaper components 
can result in discouragement. 



•ABC 


The objective here is to arrange the com¬ 
ponents so that they physically resemble 
the block diagram. This is to provide isola¬ 
tion between circuits that when coupled 
may cause annoying feedback, and to pro¬ 
vide close coupling between circuits that are 
connected to each other. Also, the mounting 
of the first oscillator circuit is considered, 
and all possible methods should be employed 
to provide a solid mechanical mounting of 
this unit. The oscillator is usual)v constructed 

m 

in a separate box to provide thermal insula¬ 
tion with the ambient temperature to pre- 
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vent temperature changes from affecting 
the frequency. This was considered in this 
case, and it is also important that the tube 
is mounted outside oi the box. The oscillator 
compartment was mounted on a three-eighth 
inch thick aluminum slab and mounted with 
one quarter inch diameter brass bolts through 
spacers to align the oscillator variable ca¬ 
pacitor with the dial shaft. A semi-flexible 
coupling taken from an old surplus tuning 
unit was used to prevent binding in lie case 
of any misalignment. The large metal base 
was used only in the Popes that increasing 
the mass of the unit would make it more 
resistant to mechanical shocks. The chassis 
is depended upon to provide most of the 
coupling between the box and the dial. An 
improvement here with the addition of more 
bracing between the oscillator box and the 
dial would be a needed improvement if 
the unit were to be subjected to a great deal 
of vibration in operation. At this point, as 
a reminder, it is always good to use lock 
washers in all construction. The bolts that 
hold the panel to the chassis have a habit 
of working out if the unit is moved around. 

The only comment about wiring is: he 
patient. M iring can get quite messy in ex¬ 
perimental work during the excitement of 
the chase, and should be gone over after final 
decisions have been made. Also, when wiring 
it is always a good idea to start from the 
output and work forward. This is done to 
prevent frustration that can result when a 
large device is built with the inevitable 
errors which are always present, only to 
find a massive trouble shooting project when 
it was thought the project was completed. 
Kach circuit was constructed so it could 
be checked in operation before going on 
to another circuit. Building a huge receiver 
seems like quite a large project, but no 
one will balk at building just a power supply, 
or just an audio amplifier, or some other 
individual circuit. Che success of each step 
will add encouragement, and success is not 
difficult in any given unit. 

A few words concerning parts substitution 
are in order here. A well stocked junk box 
can be a great asset, but it can cause a good 
deal of grief if used excessively or un¬ 
wisely. It must be established without any 
doubt that a component to be employed is 
usable for the intended application. A com¬ 
ponent that is faulty and is assumed to 
be good can cause one to suspect some 
component that is not the cause of the 


problem, ■’or example, the variable capac¬ 
itor used in the first oscillator was taken 
from a surplus ARC-5 command transmitter. 
1 fere was the ideal capacitor with ball bear¬ 
ings at both ends of the rotor shaft, and very 
rugged, stable construction. However, the 
contact between the rotor and ground was 
corroded, and caused an uneven change 
in frequency as the dial was turned. A 
great deal of effort and worry was involved 
in trying to cure the “backlash in the dial.’’ 
The main point is just to avoid using com¬ 
ponents which are not new or in new 
condition, and it doesn’t make much sense 
to build a new receiver with components 
which are not new. It is also a good idea 
to buy small components such as resistors 
and capacitors new, rather than using old 
ones. The old leads which have been bent 
can break, and sometimes a distributor will 
give a discount when large quantities are 
purchased as would be true when building 
a receiver. 

Results 

The sensitivity was measured with a TS 
413 A / U signal generator. The rf voltage 
was applied to a fifty ohm carbon resistor 
across the input at 7200 kHz. With the 
output on the ten microvolt scale, the re¬ 
ceiver could still give Q5 copy on the gen¬ 
erator output with the output level control 
at zero. This was probably less than one 
half microvolt, which was the least scale 
count on the output level meter of the 
signal generator. 

The stability was good. In a test where 
the first oscillator was zero beat with WWV 
(on 5 MHz) the power had been on only 
long enough for the filaments to come up 
to operating temperature. During this one 
half hour test period, the signal stayed 
zero beat as far as could be detected, and 
the drift must have been less than 100 Hz. 
In actual operation, warm up drift is never 
noticed. In a condition like amateur opera¬ 
tion, short term stability is the prime con¬ 
sideration rather that how much drift there 
has been after two days. Since transmissions 
and QSO’s are usually short, it is the sta¬ 
bility during a short period of time that 
is most important. Dropping the receiver 
can cause a frequency change of a few 
hundred Hertz, depending on the height 
from which it is dropped. I his is mostly 
due to the dial changing, and not being 
rigidly referenced to the tuning capacitor. 
However, in normal operation, the receiver 
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is seldom dropped, and is of no great con¬ 
sequence. 

just indicating that a mechanical filter 
is used is sufficient to determine the degree 
of selectivity. The selectivity is adequate 
in all respects, indicating that care had been 
taken to isolate the input of if amplifier 
to signals that might have sneaked around 
the filter. Image response is not so com¬ 
mendable, and a few weak images from 
strong navy teletype stations near this lo¬ 
cation can be heard. This is a result of 
the multiple conversions also multiplying 
the chances for images. This has not caused 
any problems when the receiver is used with 
a well tuned antenna, but for weak signal 
reception with a poor antenna close to a 
strong transmitter, problems could result. 
There are plans for increasing the selectivity 
for CW by the addition of toroid coil audio 
filters. Also the bandpass can be widened by 
adding capacitors across the mechanical 
filter if the receiver is to be used for AM. 

Afterthoughts 

Since this receiver covers only eighty and 
forty meters, crystal controlled converters 
are planned for the higher frequency bands. 
The good cross modulation characteristics 
of field effect transistors with their low cost 
(less than one dollar), their simplicity (only 
three leads* no filament or screen 1 , and 
compact size make them ideal to meet the 
requirements of this receiver. The now 
widely available information on them- will 
make this an easy addition, and mechanical 
layout will be the only chore. 

In conclusion, considering the money and 
effort that went into this project, it has 
given a very good return, not just consider¬ 
ing the performance of the receiver, but 
the experience which has been gained from 
the errors and corrections leading to the 
final success. 
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WRITE OR CALL FOR QUOTES 
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The HEATHKIT® SB-301 amateur band receiver 

I 


Performance-Plus Features, Top Dollar Value 
And Sophisticated. Quality Engineering Have 
Made The SB-301 The World's Largest Selling 
Recei ver 

• 80 through 10 meter coverage on AM, CW and SSB with 
af! crystals furnished • Famous Heath factory assembled 
and aligned Linear Master Oscillator for truly linear, high 
stability tuning * Crystal-controlled front end for same 
rate tuning on atJ bands • 1 kHz dial calibration — 100 
kHz per dial revolution • Less than 50 Hz backlash • Less 
than 100 Hz drift per hour after warm-up e Bandspread 
equal to ten feet per megahertz • Tuning dial to knob 
ratio approximately 4 to 1 • Three speed AGC 

Plus These Extra-Performance Features That 
Put The SB-301 In A Class By Itself 

• RTTY position on mode switch — SB-301 is a fully 
capable RTTY receiver * 15 to 15.3 MHz coverage for 
WWV reception * Built-in 100 kHz crystal calibrator * 
Built-in switch selected ANL — a real help if your QTH 
is in a high noise location * Front panel switching for 
control of optional 6 and 2 meter ptug-in converters — 
enables complete 80 through 2 meter amateur band 
coverage# Front panel switch selection of optional AM 
and CW crystal filters e Circuit board, wiring harness 
construction mako assembly fast and simple 

Kit $B*3Q1, Amateur Band Receiver, less speaker, 

23 lbs _______*«._ $260.00 

SBA-301 -1* Optional AM crystal filter ( 3.75 kHz), 1 lb. $20.95 


SBA-301-2, Optional CW crystal filter (400 Hz), 1 lb*., $20,95 

Kit S BA-300-3, 6 -Meter Plug-in Converter, 2 lbs .ilB-95 

Kit 5BA-300-4, 2- Meter Plug-in Converter, 2 lbs.* * * * MMI 
Kit SB-600, Communications Speaker, 5 lbs.*. ,.$18*95 

Look over the specs and find out why thou* 
sands of hams have chosen the SB-301 for 
their shack! 

SB-301 PARTIAL SPECIFICATIONS - Frequency range (megahertz): 

3.5 to 4.0. 7.0 to 7.5, 14.0 to 14.5, 15.0 to 15.3, 21.0 to 21.5, 28.0 to 28.5, 

28.5 to 29,0, 29.Q to 29.5, 29.5 to 30, Intermedia!* frequency: 3.395 
megahertz. Frequency liability: Less than 100 Hi per hour after 20 
min. warmup under normal ambient conditions. Lew than 100 Hi for 
±10*^ line voltage variation. Visual dial accuracy: Within 200 Hi on 
of] bands. Electric dial accuracy: Within 400 Hi on all bands after 
calibration at nearest 100 kHz point. Backlash: No more than 50 Hz. 
Sensitivity: Less than 0.3 microvolt for 10 db signaf-plus-noise to noise 
ratio for SSB operation. Modes of operation: Switch selected; LSB, 
USB, CW, AM, RTTY. Selectivity: ft TTY; 2.1 kHz at 6 db down, 5.0 kHz 
at 60 db down (crystal filter supplied). SSB; 2.1 kHz at 6 db down, 5.0 
kHz at 60 db down (crystal filter supplied). AM; 3J5 kHz at 6 db down, 
10 kHz at 60 db down (crystal filter available os accessory). CW; 400 Hz 
ai 6 db down, 2.0 kHz ot 60 db down (crystal filter available as accessory). 
Spurious response: Image and IF rejection better than 50 db. Internal 
spurious signals below equivalent antenna input of 1 microvolt. Audio 
response: 358; 350 ta 2450 Hz nominal at 6 db. AM; 200 to 3500 Hz 
nominal at 6 db. CW; 800 to 1200 Hz nominal at 6 db. Audi* output 
impedance: Unbalanced nominal 8 ohm speaker ond high impedance 
headphone. Audio output power: 1 i watt with less than 8% distortion. 
Antenna input impedance: 50 ohms nominal. Muting: Open external 
ground ot Mute socket. Crystal calibrator: 100 kHz crystal. Power 
supply: Transformer operated with silicon diode rectifiers. Power re¬ 
quirements: 120 240 V AC, 50,60 Hz, 50 watts. Dimensions; 14J^* 
W x 6W H x 13J£' D. 


The HEATHKIT SB-401 5-Band SSB Transmitter 


Imaginative Engineering and Rugged t Reliable 
Performance Capabilities Have Made The SB- 
401 The World s Largest Selling Transmitter 

• Ideal power level for barefoot operation — 180 watts 
PEP SSB, 170 watts CW • Makes a perfect driver for any 
linear, like the SB-200 * Built-in power supply and small, 
compact size make it an excellent self-contained desk 
top transmitter * Famous Heath pre-built fit aligned 
LMO for rock solid frequency control — less than 100 Hz 
drift per hour after warm-up • ALC for more talk power 
means better DXincr through ORM * Crystal filter side¬ 
band generation * Built-in antenna change-over relay 

• Operates upper or lower sideband • VOX and PTT 
control • 1 kHz dial calibration -— 100 kHz per dial revolu¬ 
tion • 500 kHz per band switch position • Maximum TVI 
protection from completely shielded and isolated cir¬ 
cuits * Relative power meter * Clean signal character¬ 
istics — carrier and unwanted sideband suppression 
of 55 dB 

The Versatility You Need For DXing, Round 
Tables , Nets Or Rag-Chews 

• Just a flick of a switch to select transceive or inde¬ 
pendent operation of the SB-401 and SB-301 (or SB-300) 
combination — no troublesome, time consuming cable 
changing . . . idea! for cross band work* Can be operated 
as an independent transmitter with any receiver when 
the SBA-401-1 crystal group is installed • Fast, clean 

FREE 69 
CATALOG 

Describes these and 
over 300 other Heath- 
kits. Save up to 50% 
by building them your¬ 
self. Use coupon and 
send for your FREE 
copy! 


break-in CW keying • Meter checks grid current, final 
plate current, ALC maximum modulation, final plate 
voltage and relative power, all at the flick of a switch. 


Kit SB-401, 34 lbs .«85.00 

SBA-401-1, Crystal Pack, 1 lb .$29.95 


Check the specs and see the many reasons why 
you hear the SB-401 on the air more often 
than any other transmitter! 

SB-401 SPECIFICATIONS — Emission: SSB (upper or iowei. sideband) 
and CW, Power input; 170 waits CW, 180 watts R.E.P. SSB. Power out* 
gut; 100 watts (80-15 maters), 80 watts (10 meters), Output impedance: 
50 to 75 ohm — less than 2:1 SWR. Frequency range: (MHz) 3.5 — 4.0; 
7.0 — 7.5; 14.0 — 14.5; 21.0 — 21.5; 28.0 - 28.5; 28.5 — 29.0; 29.0 — 
29.5; 29.5 — 30,0, Frequency stability: Leis than 100 Hz per hr. after 
20 min. warmup. Carrier suppression: 55 db below peak output. Un¬ 
wanted sideband suppression: 55 db (§# l kHz, Intermodule lion 
distortion: 30 db below peak output (two-tone test). Keying char¬ 
acteristics: Break-in CW provided by operating VOX from a keyed tone 
{Grid block keying). CW sidefone: 1000 Hz, ALC characteristics: 10 db 
or greater («. 0.2 ma final grid current. Noise level: 40 db below rated 
carrier. Visual dial accuracy; Within 200 Hz (alt bands). Electrical 
dial accuracy: Within 400 Hz after calibration at nearest 100 kHz point 
(all bands). Backlash: Less than 50 Hz, Oscillator feedthrough or 
mixer products: 55 db befow rated output (except 3910 kHz crossover 
which is 45 db). Harmonic radiation; 35 db heiow rated output. Audio 
Input: High impedance microphone or phone patch. Audio frequency 
response; 350-2450 Hz ^3 db. Power requirements: 80 watts ST BY, 
260 watts key down fr 120/240 V AC, 50/60 Hz. Dimensions: 

W x 6? r H x D. 


HEATH COMPANY, Dept. 11-10 

1 Benton Harbor, Michigan 49022 
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3-Tube Superhet 
Short- Wave Receiver 


Jess if'. Speer if 6ELJ 
3059 Austin Avenue 
Santa Susana, Calif. 93063 
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Fig. 1. Complete schematic for the 3 tube superhet receiver. 


i s ere's a 3-tube package of electronic dyna¬ 
mite that, carries as big a wallop as many 
short-wave receivers cosling three times as 
much. It is simple enough for a beginner to 
const met, performs well enough to please an 
old timer, uses readily available parts 
throughout, and cost less than fifty dollars to 
build—and even this amount can be reduced 
by half if you cannibalize an old broadcast 
set for some of the parts! 

True this receiver doesn’t have all the 
fancy bandswitching found in larger, more 
expensive sets, but it does have all necessary 
circuitry for code and single sideband recep¬ 
tion-plus plenty of gain, and loudspeaker 
output Its very simplicity is one of its .sali¬ 
ent features. For here is a receiver which 
can be modified, added to or the front end, 

14 


its coils and tuned circuits changed and ex¬ 
perimented with; all resulting in a lot of fun 
and self-satisfaction, while at the same time 
giving its builder valuable experience and 
confidence without pressing too hard on his 
poclcetbook. 

Experience gained from building this re¬ 
ceiver will allow the ham to work on his own 
communications receiver without “fear of 
messing up a piece of expensive equip¬ 
ment,” as is so often heard. You may want 
to make an improved or modified version, but 
a note here: The receiver, exactly as shown, 
will give a good account of itself, and is a 
project well worth undertaking. 

The “dynamiter” employs plug-in coils and 
one-dial tuning to cover the SO and 40-meter 
amateur radio bands. And with a little ex- 
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perimenting (and some sacrifice in perform¬ 
ance), coils for the 20-meter, 15-meter, and 
10-meter bands can conceivably be wound. 

About the circuit 

Essentially, the 'dynamiter is a 2-stage 
superhet using three dual-purpose tubes to 
deliver 6-tube performance. (See Fig. 1.) 
It employs a converter, an if amplifier, a 
product detector, a beat frequency oscillator, 
and two stages of audio amplification. 

Signals from the antenna are fed to the 
mixer, tire pentode section of VI (6U8), 
through coil LI and coil L2, which are tuned 
by the dual-section broadcast capacitor Cl. 
This adds selectivity and the capacitor is 
large enough to all two-band coverage with¬ 
out changing coils LI or l„2, simply by re¬ 
tuning. 

The triode section of VI serves as the local 
oscillator. The oscillator coil L3 is tuned 455 
kHz below the incoming signal with padding 
capacitor C4, mounted inside the coilform. 
Main tuning (of the local oscillator) is by the 
large vernier dial centered on the front panel, 
and which is attached to the small band- 
spread variable capacitor C3. 

After the signal is hetrodyned to 455 kHz 
in the mixer, it is fed to the pentode section 
of V2 (6U8), which functions as an if am¬ 
plifier. The amplified signal is then applied 
to the product detector formed of the two 
1X67 diodes D3 and D4. The triode section 
of V2 serves as a Heat Frequency Oscillator, 


and a signal from this oscillator is capacity 
coupled through C15 to the product detector 
for carrier re-insertion of sideband signal or 
to produce a beat note with C\V signals. AM 
signals may be received by tuning them in 
and zero-beating the bfo. The detected signal 
is amplified by V3 (6CX8) to a level suf¬ 
ficient to drive the loudspeaker, the triode 
section of V3 serving as the first audio ampli¬ 
fier and the pentode section as the second. 

Full-wave rectified B+ is furnished by the 
power supply, comprised of power trans¬ 
former To, two (IN1492) silicone diodes D1 
and D2, the smoothing choke L4, and filter 
capacitors C24 and C25. 

4 

Construction 

The receiver is assembled on a 7 x 12 x 3 
inch aluminum chassis. (Fig. 2.) The speaker 
and operating controls are mounted on a 
front panel 7*4 inches high and 12 inches 
wide, cut from scrap aluminum sheetmetal. 
The case is also fashioned from scrap alu¬ 
minum sheetmetal. 

Mounting dimensions, coil and tube hole 
sizes are shown in Fig, 2. And while these 
will vary with individual construction (de¬ 
pending upon the size of the speaker, output 
transformer, and power transformer used), 
adhering to the general layout shown will 
result in over-all symmetry, making for a 
neat job. Drill sizes are not given, as these 
also will vary. All screws that protrude the 
front panel are countersunk. 

The bandspread tuning capacitor C4 and 


Parts layout for the Dynamiter 
receiver. 
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Fig. 2, Mounting dimensions , hole sizes and general chassis layout. 



the dial assembly should be mounted first. 
The capacitor is centered on the chassis, and 
the dial aligned on the front panel to match 
the capacitor shaft. (The front panel may be 
attached temporarily to the chassis with four 
#6 countersunk screws placed % inch from 
eat': chassis corner.) After the main tuning 


capacitor and dial are mounted, mount 
power transformer To. Order of mounting is 
important because the rest of the layout 
hinges around these components. 

This accomplished, mount the speaker, the 
output transformer, and bfo coil next, as the 
size of the speaker and output transformer 
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may vary. You may then juggle the remain¬ 
ing components to he mounted on the top¬ 
side of the chassis as desired; maintaining as 
closely as possible the symmetrical layout 
shown. 

Coil Data 

Coilfonns are 1%-inch diameter polystyrene 
5-pin plug-in (Amphenol 24-oP). Coils L1A, 
LIB, and L2 are cut from B&W 3016 Mini- 
ductor and fitted down inside coilforms. Coil 
LI A is 8 turns and coil LIB and L2 are 19 
turns. Count off 30% turns, clip at 9 turns, 
and use % turn for leads, leaving L1A and 
LIB on same piece of stock and separated 
by 1 turn. Coil L3 is wound with #26 
enamel wire. All coil windings are in the 
same direction. For 80-meter reception, coil 
L3A is 12 turns close wound. Coil L3B 
(separated from L3A by inch) is 30 turns 
close wound, then 4 turns space wound over 
% inch, then 5 turns close wound, tapped 
at 32% turns. C3 is 75 pF. For 40-meter 
reception, coil L3A is 10 turns close wound. 
Coil L3B (separated from L3A by % inch) 
is 7 turns close wound, then 17 turns spaced 
over 1 inch, tapped at 10 turns. C3 is 50 pF. 

The shield separating the coils, and the 
shield around the bfo tuning capacitor (also 
cut from Via inch thick aluminum scrap and 
mounted with spade lugs) are a must. They 
permit required electrical separation of the 
circuits. 

The remaining construction is not too 
critical. However, liberal use of terminal 
strips for mounting of the components under¬ 
neath the chassis is recommended. So is the 
use of fairly stiff (#20) hook-up wire. These 
help prevent the receiver from becoming 
mircophonic. All wiring except power supply- 
wiring should, as much as possible, be point- 
to-point, and leads kept short. 

After the receiver is completed and play¬ 
ing, the front panel may be masked off, spray' 
painted, and dressed up with decals or trans¬ 
fer lettering, The enclosure (if one is used) 
may be removed and painted. And the dial, 
once calibrated, also may be marked with 
transfer numbers. 

Adjustment 

Although it is possible to align the receiver 
without the use of an rf signal generator, it 
is a job for an experienced serviceman or ait 
oldtimer, and takes some time and doing. So 
if you don’t own such an instrument, beg. 



Top view showing parts layout 


badger, or blackmail a friend into the loan 
of one. The job without it is almost a hope¬ 
less chore. 

Start adjustment bv setting the generator 
to deliver an audio signal. Connect the “hot ’ 
lead of the generator to the end of R13 
(68K) that feeds the audio. Advancing itie 
volume control should produce a loud signal 
through the speaker. 

Next, place the bfo switch to OFF, feed 
a 455 kHz modulated signal to the grid (pin 
2) of Y2. Tune If transformer T2 slugs tor 
the loudest signal. If transformer T1 is tuned 
by removing oscillator coil L3, and coupling 
generator lead (thru a blocking capacitor) 
to live plate (pin 6) of VI. (Caution: B + 
voltage is present at pin 6 of VI.) It will be 
necessary to adjust rf gain pot R7 lor opti¬ 
mum results. 

To adjust the BFO coil T3, leave the gen¬ 
erator connected to pin 6 ol VI. Set generat¬ 
or to an unmodulated output and the bfo 
tuning capacitor 03 half meshed. Adjust bfo 
coil slug for zero beat. (Zero beat is deter¬ 
mined by finding the “valley’’ of two loud 
whistles just each side of 455 kHz.) 

To tune the front end, set the generator 
for 3.8 MHz modulated output. Connect 
generator leads to antenna terminals J1 and 
plug in the 80-meter coil i .3. Set handset 
capacitor Cl to about three-fourths (approxi¬ 
mately number 8 on the knob). Set band- 
spread capacitor C4 to full mesh and ad¬ 
vance volume to full gain. Turn up the rf 
gain to about three-fourths maximum and 
tune capacitor C3 (inside coil L3) for max¬ 
imum signal output. It may be necessary to 
re-touch the slugs at transformers T1 and 
T2). The oscillator coil for 40-meter oper¬ 
ation mav be tuned in the same manner. 

- 

Once an oscillator coil iias been set, it may 
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DX 

HAND¬ 

BOOK 

$Q00 


including a 


GIANT 

COUNTRY-ZONE 


WALL MAP 


Wall sized world country-zone map 
QSL design secrets for real results 
World airmail postage rates 
World parcel post and air rates 
World QSL and letter rates 
Record list for WAS, WAC, etc, 

Complete up to date DXCC rules 
DXCC and WTW country lists 
Country worked record list 
WAZ record list 
WAZ country-prefix 
ARRL section map 
Logs—propagation charts—2nd op 
Your own DXpedition information 
Card tiles—QSL managers—contests 
Reciprocal licensing^third party 
Inside top DX secrets 
How to win CW DX contests 
CW DX'ing secrets by the master 
80M f the best DX band of all? 

Quick spotting time chart 
Time, by country around the world 
Breaking the tough QSI/ers 
What value foreign stamps to send 
Latest QSL bureau list 
Great circle maps on four cities 
Bearing charts on ten U.S, cities 
Special ham map of South America 
Ham map of North America 
Caribbean ham map 
Ham map of Africa with latest calls 
World country-zone map in book 

AT YOUR DISTRIBUTOR OR DIRECT 


I 

I Send cash, check, money order to 

I 73 Magazine, Peterborough, NH 03458 

j Name ____.... __ 

| Address ..—.... 

j City . ...State . 


PARTS LIST 

Cl A, ClB 365 pF, dual variable capacitor 
C2, Cl, C7—<L00l mF, 600-volt ceramic disc capacitor 
C4—5-20 pF variable capacitor (Hammarlund MC-2Q-S 
or equivalent 

CS—Midget "APC T ' variable capacitor (See Fig, 4) 

C6„ €14 — 270 pF, 400-volt mica capacitor 

C8, C9, Cl2 — 0,05 *iF, 600-volt ceramic capacitor 

€10,—0,1, 200-volt ceramic disc capacitor 

€11, C23—-0,02 fiF, 400-volt ceramic disc capacitor 

03 — 35 pF midget * l APC M variable capacitor 

CIS—30 pF* 400-volt mica capacitor 

Cl6, Cl7—-SOD pF, 1 50- volt ceramic disc capacitor 

CIS—0,004/tF, 200-volt ceramic disc capacitor 

CVJ f €20—O.Ql^iF 400-volt ceramic disc capacitor 

C21 — LOjiF, 200-volt paper capacitor 

C22 — 0*G05/iF, 400-volt ceramic disc capacitor 

C2i t €25, C26—20/tFD* 450-volt electrolytic capacitor 

DL D2—INI492 diode 

D3, D4 — 1N67 diode 

FI — 2-ampere fuse land fuse holder) 

Jl—Antenna terminal 

LI—Antenna Coil, B & W 3016 Mini duct or coil 
L2 — B & W 3016 Miniductor coil 
L3 — Oscillator coil (See Fig, 4> 

Rl — 47-ohm, %-watt resistor 

R2 t R21—47*O0O~ohm* Lj-watt resistor 

R3—1.2K ohm, L,-watt resistor 

R4* R20- — 150,000-ohra* J 4-watt resistor 

R5 — 100,000-ohm, %-watt resistor 

R6, RI9 — 300-ohm, %-watt resistor 

R7—10,000-ohm, 2-watt potentiometer, linear taper 

R8, R13 — 68,000-ohm, *4-watt resistor 

R9, RIO — 82,000-ohm, %-watt resistor 

Rll — 1800-ohm, V-^watt resistor 

RJ2—120,000-ohm, l^-watt resistor 

R14 — 20,000-ohm, 2-watt resistor 

R15 — 500,000-ohm potentiometer audio taper 

RIG — 1000-ohm, %-watt resistox' 

Rl7 — 250,000-ohm, %-watt resistor 
R18 — 470,000-ohm* %-watt resistor 
R22 — IK 1W resistor 

RFC -10 millihenry, 50 mA P radio frequency choke 
SI—S#pjjkt switch (on R15) 

82 — S*p*d,t. miniature toggle switch 
TJ —455 kHz intermediate frequency transformer 
(J. W* Miller 12C-3Q or equivalent) 

L4* — 8-Henry(i 50 mA filter choke (Stancor Cl700 or 
equivalent) 

T2 —455 kHz intermediate frequency transformer (J, W, 
Miller 12C-81 or equivalent) 

T3 155 kHz beat frequency oscillator transformer 
(J, \Y. Miller 1727 or equivalent) 

T4—Output transformer: primary TOGO ohms; second¬ 
ary, 4 ohms \ Stancor A3878 or equivalent) 

TS — Power transformer, GOO VCT fq 90 mA and 6,3 
volts fa 3.5 amperes (Stancor PM 8423 or equivalent) 
VI, V2 — SUB tube 
V3 — SCX 8 tube 
Spkr—3"* 3,2-ohm speaker 
Chassis—7" x 12" x 3" aluminum 

foil Form -1 ", 5-pin (Amphenol 24-5P ; available 

from Allied Radio, Chicago, IIL 
Mine,— Knob-, a,e, line cord* 9-pin tube socket* 5-pin 
coil socket, terminal strips* hook-up wire, hardware* 
1/16" thick aluminum scrap, etc. 


be plugged in and out of the circuit without 
re-setting. 

Operation 

Connect a good antenna system (aerial 
and ground both) to antenna terminal Jl, 
and turn the receiver on. Set the rf gain con¬ 
trol all the way up. Advance volume con¬ 
trol until a loud oscillation or noise is heard. 
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Then back off on the rf gain to just below 
the point of oscillation. Manipulate the banci- 
spread tuning dial. The stations should come 
booming in! If the station being received is 
a CW or an SSB station, adjust bfo tuning 
knob for best results. 

Perhaps it should be pointed out here that 
this receiver is not the ultimate in selectivity 
like the numerous expensive, but good, re¬ 
ceivers found on today’s market. The “dyna¬ 
miter” was not designed to be used as the 
sole receiver in the ham shack. However, it 
can and will do creditable standby for such 
a purpose in case of an emergency. Also re¬ 
member the ham bands are overly crowded 
these days. 

But with a little practice and experience, 
you will soon be listening to the ringing 
dit-dahs of CW, or to tire hopeful voice of 
the ham calling, < ), DX! CQ, DX!, ’ on 
vour 3-tube package of electronic dvnamite. 

. . . W6ELJ 
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OCTOBER CLEARANCE 
RECONDITIONED HAM GEAR 


AMECO RECEIVERS 

R5 

COLLINS 

75A3 3.1 KC Filler 
75A4 (early model) 

75S3 (Like New) 

75S-1 

DRAKE 

2B Q Multiplier 
DRAKE 2-C 

L4 (Brand New) Linear (sealed ctn) 

H A LLI GRAFTERS 

sxw 

SX96 
SXIIO 
SI 20 
SX100 
SXiOl MIA 
SXII5 

HAMMARLUND 

HQI40X 
HQ HOC 
HQ 170 
HQI70A 
HQI70C 
SP60Q 
HEATH 
HR-20 

MR-1 w/p.s. 

NATIONAL 
NC173 
NC270 
NCIB3D 

TRANSMITTERS 

COLLINS 

3253 XMTR (Like New) 

CLEGG 

Zeus 2-6 M IBS watts 
GO N SET 

Gonset Comm. II 2M 
Comm. Ill 6M 
GSB 100 

G-50 6M Xceiver 

HALLICRAFTERS 

HT 37 

HEATH 

HX-ll 

DX-60 

HW12 80 Meter XCVR 

JOHNSON 

Valiant 

NATIONAL 

NCX-5 

NCL-2000 

RME 

VHF-126 Converter 

SWAN 

SWI7S xcvr 75 meters 
SW120 xcvr 20 meters 
400 XCVR 

ALL CASH ORDERS SHIPPED FREE 


$59.00 

$2(9.00 

349.00 

495.00 

349.00 

$ 29.00 
$195 
595.00 

$ 79.00 
129.00 
99.00 
49.00 
129.00 
139.00 
369.00 

$129.00 
129.00 
179.00 
219.00 
189.00 
199.00 

$ 89.00 
49.00 

$ 79.00 
119.00 
129.00 


$569.00 

329.00 

$119.00 
99.00 
179.00 
$179.00 

229.00 

35.00 

59.00 

$89.00 

159.00 

$385.00 

385.00 

$95.00 

$129.00 
119,00 
339.00 


IN THE 48 STATES 


MISSION HAM 
IUCTRONICS , 

1316 Main Street. Riverside 3, California 92501 
Phone 683*0523 (area code 714) 
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The MO * Receiver 


Introduction 

Through the years since becoming inter¬ 
ested in radio, the author has built and 
modified many communications receivers; 
all the way from crystal sets to multi-tubers- 
(no transistors). The purpose of each new 
receiver project was, of course, to incorpor¬ 
ate new techniques and ideas in an effort to 
improve reception. Many articles and dis¬ 
cussions have been presented in the amateur 
journals covering a multitude of improve¬ 
ments to old receivers, construction of new 
receivers and some suggested ideas requir¬ 
ing further development. This article de¬ 
scribes a receiver design based on the em¬ 
ployment of a portion of a surplus airborne 
communications receiver. 

* Midnight Oil 


Walt Cleland KSWYG 
1202 Holly Drive 
Richardson, Texas 

I his is not a step by step “nut and bolt” 
type article; but rather, a description of a 
receiver that was constructed from junk parts 
from old equipments. 

It was prepared in the hope that it might 
encourage others to attempt more home 
construction projects. It obviously requires 
access to some machinery, test equipment 
and not just a little time. The satisfaction 
of building and enjoying homebrew equip¬ 
ment far outweighs that of being an appli¬ 
ance operator (in the authors opinion). 

Following are the features which were 
considered desirable to be included in the 
receiver: 
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1. Continuous coverage from 2 MHz to 30 
MHz with crystal controlled converters 
for 6 and 2 meters, 

2. One kHz calibration accuracy through¬ 
out the 2-30 MHz range of the receiver 
(when calibrated at closest 100 kHz 
point) 

3. Stability-for good SSB reception. 

4. Several degrees of if selectivity, 

5. Band pass tuning. 

6. RF or Audio operated avc. 

7. Tunable (across if) notch filter, 

8. Antenna input T pads (0-40db). 

9. Good front end design to minimize 
cross modulation and result in reason¬ 
able sensitivity, 

10. Separate rf , if, and audio gain controls. 

11. Other routine features such as S 
meter, ANL, Audio low pass filter, AM 
and SSB detectors, 4 and 6000 audio 
output, etc. 

AAR-15 

The AAR-15 is an airborne tunable HF 
communication receiver with provision for 
remotely controlling a given number of pre¬ 


set frequencies. It covers the frequency range 
of 1.5 to 18.5 MHz in six bands as follows: 
1.5-2.5, 2.S-3.5, 3.5-5.5, 5.5-S.5, 8.5-12.5 
and 12.5-18.5. The if is centered on 500 kHz 
and is tunable from 40 kHz to 550 kHz. 
Both, the first mixer injection frequency 
oscillator and the if tunable bio oscillator are 
of the Collins PTO type. The receiver uses 
a 12SG7 rf, a 12SG7 mixer, and a 12SG7 
tuned multiplier to multiply the PTO basic 
frequency of 2 to 3 MHz up to the desired 
injection frequency for the various bands. 
It is only the rf, mixer, PTO and PTO multi¬ 
plier that are of interest to this project. The 
rf, mixer, PTO and PTO multiplier tuned 
circuits are all mechanically ganged to¬ 
gether through gears and shafts which drive 
the slug rack to tune the coils of the various 
circuits. 

The front end of the receiver was checked 
for tracking, calibration and sensitivity be¬ 
fore it was decided that it would merit be¬ 
coming the basis for building the receiver. 
The AAR-15 used on this project had been 
junked out as it had seen much “mainte¬ 
nance” and modifications—fortunately the 
front end was in fairly good condition. 


Bottom 
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The complete schematic diagram 


































































































































































































































































































































Circuits 

Fig. 1 is the block diagram of the receiver. 
Fig. 2 shows the complete schematic with 
the rf, mixer and multiplier circuits. The 
only uncommon circuit is the hand pass tun¬ 
ing arrangement. This idea was described 
in one of the amateur journals some years 
ago. 

Antenna input is selected by a wafer 
switch. A 0-6-10-20-40 db 50 ohm T pad, 
is in the antenna circuit to provide attenua¬ 
tion to help reduce cross modulation when 
strong local signals are encountered. The 
ganged wafer switch selects the desired con¬ 
verter or connects the antenna directly to 
the 1.5-18.5 MHz basic receiver. 

The basic 1.5-18.5 MHz receiver covers 


the frequencies in 

the following 

manner: 



PTO 

Mixer 

Band 

Recvd Freq 

Freq. 

Inj. Freq. 

A 

1.5- 2.5 

2-3 

2-3 

B 

2.5- 3.5 

2-3 

2-3 

C 

3.5- 5.5 

2-3(x2) 

4-6 

D 

5.5- 8.5 

2-3(x3) 

6-9 

E 

8.5-12.5 

2-3(x4- 

8-12 

F 

12.5-18.5 

2-3(x6- 

12.18 

The 

basic frequency range is 

extended 


to 30 MHz by a converter in the following 


manner: 


Conv 




osc 

Inj. 

Recvd Freq. 

Recvr Band 

Freq. 

I req. 

18.5-22.5 

E(8.5-12.5) 

10 

10 

22.5-28.5 

F{ 12.5-18.5) 

10 

10 

28.5-30.0 

E(8.5-10.0) 

10(x2) 

20 


This arrangement provides for having the 
dial indicating the correct frequency after 
mentally adding the 10 or 20 MHz as re¬ 
quired. The converter preselector tunes 
rather sharply and must be peaked at the 
selected frequency. 

Output from the 1.5-18.5 MHz section is 
amplified at 500 kHz and fed to the band 
pass tuning section. The 500 kHz signal is 
converted to 455 kHz bv a PTO tunable 
952 to 958 kHz; with the same PTO fre¬ 
quency converting the 455 kHz signal back 
to the original 500 kHz frequency-a/ter the 
if signal has been processed through the 
mechanical filters. Any one of several band- 
widths may he selected or the band pass 
tuning and filters may be by-passed entirely 
for broadband AM type reception. 


The signal from the band pass tuning 
circuit is then amplified again at 500 kHz 
and fed to a conventional AM diode detector 
and a SSB product defector. A crystal os¬ 
cillator is employed for the bfo injection 
frequency to the product detector. AM and 
SSB Audio may be processed through a 3 kHz 
low pass filter if desired. Audio from the 
product detector is amplified and rectified 
by a diode and then filtered to provide the 
audio operated avc voltage. 4 and 600 ohm 
audio outputs are provided by the output 
transformer. 

A separate rf gain control was provided 
for the converters. The if stages were also 
provided with a separate gain control. 

The A\ C voltage is applied to the rf stage 
(both basic and in the converters) and to 
the 500 kHz if s. 

The power supply is conventional with solid 
state rectifiers and plenty of filter. Provision 
was made for being able to keep the oscilla¬ 
tor filaments on separate from the other fila¬ 
ments if desired. 


Construction 

The first major step in the construction 
of the receiver was to amputate the desired 
section of the ARR-15 from the rest of the 
machine. All of the autotune drive mechan¬ 
ism, dials, front panel tubes, etc. were first 
removed, A hack saw was then used to saw 
tlic cast aluminum base in two; leaving the 
rf, mixer, multiplier and PTO intact with 
their slug rack tuning mechanism still 
coupled to the PTO tuning shaft. 

A new aluminum chassis was selected on 
which to mount the new if, audio, and power 
supply, lhe front panel is a nominal 8% 
inches high by 19 inches wide standard rack 
size panel. 

The second major step was the design 
and construction of two new dials and a new 
gear train mechanism to drive the new dials. 
See r ig. 3 for a sketch of the new gear 
train. The original MHz dial coupled to the 
PTO shaft was retained and provides the 
MHz indication. The two new dials provide 
1 kHz readout on all bands with the second 
dial (F) being added in order to provide 
larger calibration divisions on Band F where 
the PTO frequency is multiplied six times. 
Thus, one dial is read on Bands A, B, C. 
D, and E: and the other dial on Band F 
only. 
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TOP VIEW 


notes: 

E. SHAFT THRUST COLLARS NOT SHOWN 

2. BEARING PLATE SPACERS NOT SHOWN 

3. ORIGINAL MHi DtAL i BAND INDICATOR 
MOUNTED ON FRONT BEARING PLATE 
a wnT ^howkj 

4. REAR PLATE MOUNTED TO ARR-13 CASTING 

5* * BALL BEARING 

0 • OILITE BEARING 
SL • SPRING LOADED 


The gear train was built up using two 
’s inch aluminum plates between which all 
of the gears and couplings were mounted. 
Spring loaded gears were used where needed 
which resulted in no backlash. Practically all 

r 

gearing shafts run in ball bearings. A Jack- 
son Bros, planetary drive was employed be¬ 
tween the gear train and the main tuning 
knob for additional gearing reduction and 
smoothness of tuning. The gear train and 
dial assembly attaches to the front of the 
ARK-15 aluminum casting at four places and 
is in no way attached to the front panel. 
Fiducial markers are installed on each of the 
two new dials to permit accurate frequency 
calibration on any band. 

The band pass circuitry, except for the 
70E-3 PTO, is all mounted in a separate 
shielded compartment beneath the new ehas- 
is with all leads entering the compartment 
through feedthru capacitors with the excep¬ 
tion of the rf leads which are of coax. The 
TOE-3 PTO frequency range was raised from 
the original nominal of 500 kHz to a nominal 
955 kHz by replacing the 1700 pF (N50) 
capacitor with a 360 pF silver mica. The 
955 kHz single pi section tank is mounted in 
a small aluminum box on top of the PTO 
with coax carrying the PTO signal to the 
bandpass tuning mixers. A Jackson Bros, 
planetary drive is employed between the 
PT" > shaft and the bandpass tuning knob. 

The product detector and the crystal os¬ 
cillator bfo are mounted in an aluminum 
if can with all leads entering thru feedthru 


capacitors except the rf lead from the last 
if transformer. 

The 18.5-30, 50-54 and 144-148 MHz con¬ 
verters are mounted on a single enclosed 
chassis which mounts upright to the right 
hand side of the main chassis. All leads 
enter thru feedthru capacitors. Only the 
18.5-30 MHz converter has been completed. 
All of the 50-54 and 144-148 MHz compon¬ 
ents have been mounted. These two con¬ 
verters will employ 6CYV4 tubes in circuits 
borrowed from the ARRL Handbook and 
will he crystal controlled. 

The rf mixer and multiplier stages were 
completely rewired (external of the coil 
boxes) with disc ceramics being used for 
the bypass capacitors. The original 12SG7s 
and 12SJ7s were replaced with the six volt 
equivalents. 

The 500 kHz if transformers are nominal 
455 kHz transformers that were capable of 
being tuned to 500 kHz. 

The original “cut and try kHz dials are 
hand lettered on bond paper and cemented 
to )« inch thick pressed wood discs. Final 
dials will he made by photographing an ink 
lettered vellum and then cementing the neg¬ 
ative to an opaque Plexiglas disc; thus per¬ 
mitting back lighting. 

Operation 

Operation of the receiver has been most 
satisfactory. Stability is very good after a 
moderate warm up period. Frequency cali¬ 
bration is well within one kHz when the 
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Top View 


fiducial marker is set to zero at the nearest 
100 kHz point. The selectable if bandwidth/ 
band pass tuning feature is most rewarding 
when tuning SSB on the crowded amateur 
bands. Antenna sensitivity in the SSB mode 
(for 10 db S/N) is better than - from 
1.5 to 30 MHz with the average being in 
order of .5 pv when measured with a OR Xo. 
1000-F2 series pad and a 3 db pad at the 
receiver input terminal). Roth the rf and au¬ 
dio operated avc circuits permit an audio 
output increase of 6-7 db when the input 
signal is increased from 5 pv to 100 K 
pv. The audio operated avc appears to be 
more desirable when receiving in the SSB 
mode. Although the Q multiplier notch filter 
is effective in reducing carrier interference, 
some other type of tunable notch filter would 
probably produce better results. 

Since considerable effort was spent in 
parts layout, shielding, by-passing and filter¬ 
ing, few “birdies” have been found. The 
only one encountered of any consequence is 
the second harmonic of the 18.5-30.0 MHz 

converter crystal at 20 MHz, The three sec- 

* 

tion, 50 ohm, 18 MHz cutoff high pass filter 
at the input to the converter practically 
eliminates the frequencies below 18.5 MHz 
from "riding through” the converter. When 
a 10 M antenna is connected to the converter, 
no low frequency signals have been heard in 
the 10 M band. Installing the single pi sec¬ 
tion right at the output of the band pass 
tuning 70E-3 PTO eliminated several spu¬ 
rious signals in the lower frequency bands. 
Care must be taken to prevent the 500 kHz 
bfo signal from getting into the front end 
of the if. 


The tuning meter is plainly a tuning indi¬ 
cation and useful only in giving comparative 
signal reports. It is not calibrated in db over 
too, if you would like a receiver with all of 
with an input of 100 K at 14 MHz. 
With the avc characteristics being what they 
are, a signal level of several pv will give 
a useful indication on the meter; depending 
of course, on the ambient noise level. 

t he band change control rotates a mask 
in the MHz dial window. This mask indi¬ 
cates the band selected ie, BAND C, 3.5-5.5 
MHz and exposes the portion of the MHz 
dial which is calibrated in MHz. To deter¬ 
mine the frequency to which the receiver is 
tuned, merely read the MHz dial and add 
to it the indication presented by the appropi- 
ately calibrated portion of the kHz dial; 
thus providing the tens and hundreds kHz 
of the whole frequency number. When the 
18.5-30 MHz converter is in use, the number 
10 or 20 is added to the kHz and MHz 
dial indications. 

Since the rf, mixer, PTO and PTO multi¬ 
plier are all ganged together, only the single 
tuing control is required in the 1.5-18.5 
MHz range. When the converter is in use, 
the converter rf tuning control (preselector) 
must be peaked to the selected frequency. 



bronl Pie w 


Conclusion 

Although the construction of a receiver 
such as described herein, does require some 
cash, a large junk box and a considerable 
amount of time, it is most rewarding. And 
too, if you would like a receiver with all of 
the characteristics and features in the re¬ 
ceiver described—where would you obtain 
it? If vou could find one, you would most 
likely have to re-mortgage the homestead 
and car and leave two of the kids as security 
to finance die purchase. . . . KSWYG 
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SWAN 117XC 
MATCHING 
AC POWER SUPPLY 


Complete A.C. supply for 117 volts, 
50-60 cycles, in a matching cabinet 
with speaker, phone jack, and indi 
cator Eight. Includes power cable 
with plug for transceiver, and A.C. 
line cord. Ready to plug in and 
operate. 
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Complete D.C. supply for 32 volt 
mobile or portable operation. In¬ 
cludes cables, plugs, and fuses. Will 
also operate from 117 volt A.C. by 
detaching the D.C. module & plugging 
in 117 volt line cord. Negative 
ground standard. Positive 
available on special order. 

$130 


SWAN SPEAKS YOUR LANGUAG 
ASK THE HAM WHO OWNS ONE 


SWAN 410C 
FULL COVERAGE 
EXTERNAL VFO 

The Model 41OC Frequency Control 
Unit is designed for full coverage 
of 80, 40, 20, 15 and 10 meters. It 
is intended for fixed station opera¬ 
tion and plugs directly into Model 
500C. It may also be used with 
Model 350C. Eight ranges, 500 kc 
each, 5 kc calibration. 

$115 


)UAL VFO ADAPTOR 

’rovides for the addition of second 
f F0 for separate control of trans¬ 
it and receive frequencies. Plugs 
irectly into Model 500C and may 
Iso be used with Model 350C and 
ther Swan transceivers. 

riODEL 22.$32 


ARS OSCILLATOR 

ive crystal controlled channels 
ith vernier frequency control, 
lugs directly into Model 500C and 
ay also be used with Model 350C 
nd other Swan transceivers. 

ODEL 405X 
less crystals) . . $45 


Be sure to visit 
your Swan dealer soon. 


ELECTRONICS 

OCEANSIDE, CALIFORNIA 
A Subsidiary of Cubic Corp 


SWAN 500C 
SSB-AM-CW 
TRANSCEIVER 


Five band, 520 watts for home 
station, mobile and portable 
operation. 

The new model 500C is the latest 
evolutionary development of a basic 
well proven design philosophy. It 
offers greater power and additional 
features for even more operator en¬ 
joyment. Using a pair of the new 
heavy duty RCA 6LQ6 tetrodes, the 
final amplifier operates with in¬ 
creased efficiency and power output 
on all bands. PEP input rating of the 
500C is conservatively 520 watts. 
Actually an average pair of 6LQ6’s 
reach a peak input of over 570 watts 
before f attopping! 

The 500C retains the same superior 
selectivity for which Swan trans¬ 
ceivers are noted. The filter is made 
especially for us by C-F Networks, 
and with a shape factor of 1.7 and 
ultimate rejection of more than 100 
db, it is the finest filter being of¬ 
fered in any transceiver today. 

For the CW operator the 500C in¬ 
cludes a built-in sidetone monitor, 
and by installing the Swan VOX Ac¬ 
cessory (VX-2) you will have break in 
CW operation. 

Voice quality, performance and re¬ 
liability are in the Swan tradition of 
being second to none. 


$520 
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Project Facsimile Antarctic 

Ralph Steinberg K6GKX 

110 Argonne Ave. 

Long Beach, Calif. 90803 

v 

BULLETIN . . . Successful transmission of the first fac¬ 
simile picture by the Project Facsimile Group ivas made 
to KC4USV, Me Murdo Station in the Antarctic on June 
18th . The operations, a morale booster for the Navy person¬ 
nel, have completed, transmission of sixty more pictures 
since then . Project Facsimile Antarctic will continue to 
transmit more pictures each week through to October 15th, 
on 20 meters . 


Project Facsimile Antarctic results may 
sound easy hut there was lots of work, many 
hours and days in the preparation of the 
project before the first successful transmis¬ 
sion of a picture was received at McMurdo 
Station, 

It all began when your author was writing 
the article “Operations Deep Freeze , . . 
'957-1967’’ (March issue of 73). With the 
successful facsimile operations that Paul 
Blum, W2KCR carried on with Little Amer¬ 
ica in 1957, the idea came to repeat the 
operations in 1968. Contact was made with 
KC4USV, and inquiry was made, “would the 
personnel like facsimile pictures of their 
oved ones transmitted to them. The answer 
was “Yes.” 

This all started in November 1967 and 
from then on there was a lot of planning 
to do. Project Facsimile Antarctic was organ¬ 
ized with WB6EGI Ellis Wampler, Sr., 
WA6URW, Earl Darnell and your author 
forming the group to work on the project 
Tlie next order of business was to locate 
the facsimile equipment and get the per¬ 
mission of the Federal Communications Com¬ 
mission to transmit facsimile on the 20 meter 
band. 

With new facsimile equipment not avail¬ 
able, the word was put out on the ham 
bands that certain Times Corp. facsimile 
equipment was needed. The result was a 
surprise, o see the cooperation from ama¬ 
teurs and non-amateurs who loaned the nec¬ 


essary equipment for our project. In a short 
time the equipment was installed and local 
tests were made on the UHF band {420 
MHz) to be sure of fault free operation. The 
results were good pictures at short distances 
but the big test was to come later when the 
pictures were to travel many thousands of 
miles to the Antarctic. 

While waiting for special permit from 
the Federal Communications Commission, 
checks were made by WA6URW with 
KC4USV to get information as to signal qual¬ 
ity needed to transmit the pictures. Under 
favorable band conditions WA6URW had no 
problems reaching KC4USV with sufficient 
signal strength for facsimile operations. The 
equipment at WA8URW is a Drake T4X 
Transmitter, 1 )rake R4B Receiver, Drake L4 
Linear and a Drake MN-2000 Matching Net¬ 
work. The antenna is a Mosley 1 A-36 erec ted 
on a tower 54 feet above ground. 

It was now April 1968 and more work 
had to be done. Pictures of the families 
of the men at McMurdo had to be received 
before facsimile operations started. At this 
point, the Navy Relief Society at the Long 
Beach Naval Station offered aid in writing 
letters to the Navymen’s families to sent 
pictures to their office for later transmission 
by the Project Facsimile Antarctic group. 
Pictures arrived from all parts of the United 
States and one from Rota, ' iadiz, Spain. 
Some were pictures of new born babies and 
others of complete families. The new born 
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baby pictures were some the Navy fathers 
at McMurdo had not seen before. In the 
early part of May, Project Facsimile 
Antarctic received special authorization 
from the Federal Communications Commis¬ 
sion tor WA6URW to transmit facsimile 
pictures for morale purposes on 20 Meters. 
Everything was ready to go on the opera¬ 
tions but we found magnetic storms in the 
Antarctic. With these conditions we had to 
delay our first facsimile transmission for a 
later date. These magnetic storms last from 
three days to two weeks and some frequently 
last a month. When band conditions did 
improve, tests were made with KC4USY on 
facsimile but the first picture transmitted 
was not perfect, due to fading. However, 
this first test proved we could get pictures 
to McMurdo when conditions were favor¬ 
able. 

Hand conditions again in the early part 
of June were still plagued with magnetic 
storms but on the evening of June I9lh. 
the first successful picture was transmitted 
and received at Me Murdo Station. W ith the 
first taste of success, six more pictures were 
transmitted during the week June 22nd to 
26th. Fortunately all of these were received 
satisfactory, and all of the Project Facsimile 
Antarctic group were thrilled about the re¬ 
sults of the operation thus far. 

Further plans are being made for a week¬ 


ly newspaper (one page) giving sports news, 
sports pictures or anything which would be 
interesting to the men at Me Murdo. A local 
paper is working on the details and the 
Antarctic edition should be ready shortly. 
The newspaper is to be called “The Me 
Murdo News. 

For those who arc not acquainted with 
amateur radio operations at McMurdo Sta¬ 
tion, KC4USV it might be well to explain 
that the greater part of the operations is 
phone patching. As phone patch calls are 
a priority for the personnel, each evening, 
there is a limited amount of time for froth 
facsimile and phone patch operations. Sched¬ 
ules are arranged with McMurdo Station 
for transmissions of facsimile each week to 
fit their routine. Although the phone patch¬ 
ing is done on the Navy MARS frequency, 
facsimile operations can be going on at the 
same time on the 20 meter band. The fac¬ 
simile signals are received at the communi¬ 
cation center at McMurdo Station and 
the amateur radio activities are all from 
KC4USV. 

Project Facsimile Antarctic has accom¬ 
plished part of what it set out to do, and 
through the next few months die project will 
have completed many happy hours of boost¬ 
ing the morale of the Navy personnel station¬ 
ed at Me Murdo Station. . . . K6GKX 



Most Technically-Perfected, Finest Communication 
Arrays in the World! Precision-Tuned-Malched 
and ‘'Baiun" Fed for "Balanced-Pattern'' to assure 
"TOP-MAN-ON-THE-FREQUENCY” Results 


“Beamed-Power”ANTENNAS"BALUNS” 
I. V. KITS and ROTATOR SYSTEMS! 


- with a MATERIAL DIFFERENCE! 

Use, is one of the most dependable 
testimonials of endorsement, and Telrex 
products are In use In 139 Lands 


Enjoy World renown TELREX performance, 

value and durability! Send for PL6S tech, data 
and pricing catalog, describing professionally 
engineered communication antenna systems, 
rot:uor-selsvn-indicator-systems, “Baiuns", I.V. 
Kits, Towers, “Mono-Pole", “Big-Berthas”, ac¬ 
cessories, etc. etc. 

Communication 

f Engineering 

rex Laboratories 

ASBURY PARK, NEW JERSEY 07712, U.S.A. 
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Donald Luwshe W21WX 
216 Pulls Ave. 

Franklin Lakes, A',/. 07417 


A High Performance Receiver 



for Two Meters 


Transistor circuitry has much to offer in 
the construction of VHF equipment, especi¬ 
ally when trying to cram the highest possible 
performance level into the smallest possible 
space. The receiver described on the follow¬ 
ing pages was built as an attempt to make 
a compact package to be used on vacations 
and portable outings such as Field Day. As 
the construction and testing proceeded, it 
became apparent that the level of perform¬ 
ance of the receiver was going to be at 
least on a par with regular station equip¬ 
ment, and perhaps above it. The finished 
unit shows a noise figure of 3.5 db measured 
on a Kay noise meter, selectivity sufficient 
to separate a strong local station from a 
weak one only 6 kHz apart, and absolute 
freedom from drift and instability. 

The circuit uses Motorola MPF-102 field 
effect transistors in the rf, mixer and oscilla¬ 
tor stages for low noise figure and excellent 


overload characteristics. The oscillator was 
first designed using conventional VHF tran¬ 
sistors such as 2N706A and ZN3663, but 
was found hard to stabilize, especially with 
respect to warm-up drift. Using the field 
effect transistor completely eliminated these 
problems, and proved so stable l hat stand-by 
could have been accomplished by cutting 
the supply voltage to the local oscillator, 
a technique that would make old die-hard 
tube addicts shudder! 

One problem encountered with an other¬ 
wise exceptionally stable oscillator was an 
extreme sensitivity to voltage changes. Many 
attempts were made to regulate the supply 
voltage, but the class B audio amplifier still 
caused enough change to affect the received 
signal. The final solution may not appeal to 
1 he purist, but it does work with a minimum 
of trouble. A pair of D flashlight batteries 
were mounted inside the case and turned 
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SKYLANE 


E-Z WAY TOWERS 



Cranks UP & DOWN • TILTS OVER 
• You're on the air fast... the E-Z Way 

• Best of all — NO GUYS 


COMBINATION DEALS 

SAVE FROM $10.00 to $100.00 

We offer you a 5% discount on any tower plus any quad. 
Add price of the tower to price of the quad and deduct 5% 
from the total. This is your price. Remember, a combina¬ 
tion deal of tower and quad saves you shipping charges also. 
We freight a quad and tower combination deal to anyplace 


in the 48 states free of charge. 

HOW ABOUT THESE? 

HD-40 Tower with building attach kit.$159.00 

2 Element quad with bamboo spreaders. $ 59.95 

218.95 

Less 5%. 10.95 

Shipped PREPAID to your QTH, in 48 states .$208.00 

RBS-40 Tower with Wonder Ground Post .$320.00 

Four Element Quad with Fiberglass 

Spreaders (See Picture) . $199.95 

$519.95 

Less 5% ............... 26.00 

Shipped PREPAID to your QTH in 48 states.$493.95 

REMEMBER: 


• All our quads may be used with single or multiple feeds. 

• Either Fiberglass or Bamboo Spreaders. 

• All quads are complete, unless specified otherwise. 

• All E Z Way Towers are crank down, tilt over, and are 
galvanized both inside and out. 

• Our bamboo spreaders*come from a bamboo farm, and are 
straighten stronger, and more uniform than the imported 
variety. They are fire hardened and varnished* 

• Our Fiberglass spreaders weigh 1% pounds, are in one 
piece, and are blue in color* 

• All quads are pre-cut, pre-drifled and pre-tuned unless spec¬ 
ified otherwise. 







P. O. Box 17196 / sK>OUC\ 
TAMPA, FLORIDA 33612 


406 BON AIR DR., TEMPLE TERRACE, FLA. 33617 • PH. 813-988-4213 
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T\ 10.7 me. FM input IF transformer, J. fV. 7'6 
Miller 2070 

T2 10.7 me. FM interstage transformer, J. IV. 77 
Miller 2071 

7’3 455khz input transformer, }. IV, Miller CHI 

2031 

T’4 455A:ft 2 transformer, supplied with IF mod- IA 

ule L2 

TS driver transformer, 10A to 2K c.t. Midland L3 
250633, Cal rad CR75 


output transformer, 500 ohms c.t. to 3.2 
ohms. Midland 25-631 

6.3V, .6 amp or smaller filament trans¬ 
former, Triad f*13A’ 

2 hv, J5 ma. low resistance choke, Stancor 

C2707 

4/. #20 bare copper yic" ID ¥/' long 
5 1, #20 bare copper ,r Vj,;" ID %" long 
3 1 #BJ bare copper ID Vz " long tap 

It. from ground end 


IA 13/4/. # 14 bare copper r >/W ID lap % 
turn from ground end link It. #20 bare 
copper Vi” away from ground end 
7.5 200 microhenry RF choke, J. W. Miller 

9210-90 

Ln 8/. #26 enamel closewound at one end of 

dia slug form 

RFC -1 Ohmite Z-144 or 18 turns #24 wound on 
1 meg 1 watt resistor 
A l crystal, 11.155 me. 
















































































































































“Drake 4-Line is the most 
satisfying ... totally efficient .. 


says W0YDB, Minneapolis ... 

To quote in part from a letter received from W. C. Higgins, W0YDB, Minne¬ 
apolis, Minn., dated May 10, 1968 ... 

.. Enclosed are several snapshots of my hamshack and equipment. 

Since the Drake 4-Line is so predominant, I thought that you might like to 
add to your photo collection of Drake-equipped stations. Granted, the gear 
is not the new B series but it is still the most satisfying and totally efficient 
that this old-timer has used in 32 years of amateur, military and commercial 
electronic experience. I earn my living as a Production Manager of (aero¬ 
space] electronic instrumentation production ,. . and I think 1 can recognize 
excellence in electronic engineering design and performance when I see it. 
“Again, congratulations for developing the 4-Line. 73 .. 

(Signed] Bill, W. C. Higgins 

Ash any ham who owns a Drake 
4-Line Rcvr t Xmtr or Linear... 

or write for detailed specifications: 

Dept. 388 R. L. DRAKE COMPANY 540 Richard St, Miamisburg, Ohio 45342 





































on and off with the power switch. Absolute 
stability now exists, and at 2.5 mA battery 
current 1 expect it will be a long time before 
replacement is needed. 

The oscillator tuning capacitor. Cl, is 
made from a Hammarlund HF-15 with all 
but 1 fixed and 1 movable plate removed. 
This is easily accomplished by holding the 
plates with long-nose pliers and bending 
hack and forth. Doubtless many other simi¬ 
lar capacitors could be used with minor 
changes in coil dimensions. 

The oscillator tuning capacitor is mounted 
on a piece of copper-coated phenolic board, 
2" by 1 Vi" soldered along its entire length 
to the chassis hoard. A similar copper- 
phenolic board is mounted in front of the 
capacitor to support the dial assembly, leav¬ 
ing enough room for the front panel to clear 
the dial, and a flexible, insulated coupling 
to drive the oscillator capacitor. An insulated 
coupling is needed to eliminate a variable- 
length ground path for the oscillator capa¬ 
citor rotor. The remaining oscillator parts 
are mounted as solidly as possible with the 
transistor socket resting on short, solid leads, 
heaving the socket out would provide even 
better mechanical stability at the expense 


of easy transistor substitution. Not knowing 
much about field effect transistor stability 

i* 

at the beginning of this project, the socket 
was used. 

The dial assembly is a Jackson model 
45I1/DRF, giving two speeds for accurate 
tuning: 36 to I, 6 to 1. The dial drive 
mechanism is mounted on a piece of phenolic 
board soldered to the main chassis, and 
coupled to the oscillator board with a piece 
of metal tubing. This coupling reduces the 
backlash in the unit to an un noticeable level, 
and allows very smooth tuning over the 
band. The dial itself was made from a piece 
of cardboard cut to 4 inches in diameter 
and mounted on the Jackson assembly. 

The rf amplifier stage has protection 
diodes connected across the input coil to 
provide a path to ground for excessive rf volt¬ 
ages, as mi gilt he encountered when operat¬ 
ing a transmitter near the receiver. Follow¬ 
ing the mixer is a single stage of if amplifi¬ 
cation at 10.7 MHz to help control the 
undesired images which might otherwise 
occur if the only if was 455 kHz. The com¬ 
pleted unit shows 42 db supression of the 
primary image, which occurs 21.4 MHz be¬ 
low the desired 2 meter signal. A secondary 
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Fig . 2* Chassis Layout with dial drive assembly . 

MOD- 1 IF amplifier and detector module,, J . IF, Miller 8903B or Lafayette 99//62S4 
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Fig. 3. Optional 455 kHz If Strip to replace module* 


image is also noted, however, due to the 
low selectivity of the 10,7 MHz {/ trans¬ 
formers used, occurring at 910 kHz above 
the desired signal. This image response is 
down 36 db, and usually causes no trouble 
except when a strong local station is operat¬ 
ing near the bottom edge of tlie band, the 
image then falling in the beginning of the 
technician band. An additional stage of if 
amplification at 10.7 MHz, or use of an 
additional if transformer loosely coupled to 
the 10.7 MHz output transformer would re¬ 
duce the image to a negligible level. In 
actual use no images have been heard from 
outside the amateur band, and the in-band 
image only served to provide an additional 
spot to listen to strong locals, if gain control 
is accomplished by varying the base voltage 
on the 10.7 MHz if stage. 

Following the 10.7 MHz if stage is a com¬ 
bined mixer-oscillator stage, using a crystal 
to beat the frequency. This circuit is an 
adaptation of one used in many pieces of 
commercial equipment, and provides excel¬ 
lent conversion characteristics without any 
tuning adjustment other than the input and 
output transformers. In the original model 
of this receiver, the 455 kHz if amplifiers 
were built on the circuit board. However, in 
the final version, a J. W. Miller pre-pack¬ 
aged if module was used as part of the 
circuit. Both schematics are provided so the 
builder can incorporate whichever design he 
prefers. The difference in operation of the 
two if amplifier designs are small, but the 
pre-packaged if unit provides better avc ac¬ 


tion than was obtainable with the separate 
design. The choice of transistors in the if 
amplifiers and converters is not critical, 
both 2N/06 and 2X3856 can be used inter¬ 
changeably. 

A very low voltage diode is required in 
the noise limiter circuit, and the most satis¬ 
factory unit seems to he the collector-base 
junction of a 2X107 transistor. Perhaps there 
are some separate diodes which have the 
required characteristics, but in trying over 
twenty types, none worked as well as the 
Iransistor specified. The audio stages need 
no special comment other than to note the 
power output is sufficient for any normal 
use. If higher audio output is needed, the 
supply voltage may be raised to 15 volts 
with a corresponding increase in output. The 
voltages on the remainder of the set should 
be held to the specified ones to avoid up¬ 
setting the conditions needed for maximum 
gain. This will automatically be accomplish¬ 
ed by the 6.8 volt zener diode, but the 
supply resistor of 47 ohms may have to be 
increased to keep the zener dissipation 
within operating limits. 

Power for the receiver is supplied by a 
6 volt filament transformer and bridge rec¬ 
tifier assembly feeding a capacitive input 
filter to yield an output voltage of 7.5 volts 
under load. The transformer and choke 
shown are not those specified in the parts 
list, but some “junk box" specials. Those 
recommended have the same ratings. Re¬ 
ceiver muting is accomplished by breaking 
the supply voltage to the entire receiver 
with the exception of the local oscillator. 
mentioned earlier, stand-bv can be aceom- 

w 

pushed by breaking power to the oscillator. 
Tliis leaves the rf amplifier and mixer op¬ 
erating, and even with the protection diodes, 



Top l iew of The Receiver. 
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Bottom View 

the mixer gets a pretty good shot of rf 
when a transmitter is operating, if the rf 
amplifier is left running. Since breaking 
both the rf circuits and the oscillator would 
require two contacts on the mute switch, 
it was decided to let the oscillator run. The 
power transformer and choke used were 
surplus items picked up at a local “junk 
store,” and somewhat smaller than those 
specified in the parts list. If the specified 
ones are used, the next size larger cabinet 
may be needed. One possible solution might 
be to use the smaller cabinet with the pow¬ 
er transformer mounted on the back; an¬ 
other to mount all power components in a 
small mini-box and connect with a short 
cable. 

In constructing the unit, it is strongly 
recommended that some two-sided copper- 
phenolic board be purchased and used in¬ 
stead o ! conventional chassis techniques. 
The necessity lor soldering to ground many 
times, along with the high frequency and 

low impedences of the transister circuitry 

* ”... * 

precludes the usual ground lugs and result¬ 
ing long leads. The actutal copper board 
size is 4% by 7?a". A cut-out, 4 by 6b” 
was made in the aluminum chassis to re¬ 
ceive the copper sub-chassis. 

All transistors were mounted in sockets for 
initial testing, and probably could be lead 
mounted in the final model, but care should 
be taken to prevent excessive heat from 
damaging the plastic encased units. Assem¬ 
bly and testing of the unit can be done in 
stages beginning with the rf amp, mixer, 
oscillator and 10.7 MHz amplifier. Connec¬ 
tion o:t the output of this combination to a 
communications receiver will enable the set¬ 
up to he accomplished without wondering 
about all stages at once. After the front 


end portion of the receiver is wired, a grid- 
dip meter is a big help in alignment. I he 
rf gate and drain coils can be tuned, along 
with the mixer gate coil to 14-5 MHz. The 
oscillator coil should tune from 133.3 to 
137.3 MHz with perhaps a small overlap 
for band-edge monitoring. Adjustment of 
the coil length and the trimmer capacitor 
on the oscillator should enable this range 
to be covered. Injection from the oscillator 
to the mixer is adjusted by bending the 
coupling link near the oscillator coil, al¬ 
though the amount of injection seems to 
make little difference in performance. The 
best procedure seems to be to tune in a 
signal and adjust the link away from the 
coil until the signal drops off, then increase 
the coupling somewhat beyond that required 
for maximum signal. Too much coupling will 
cause no problems, other than excessive in¬ 
teraction between the mixer gate coil and 
oscillator frequency. 

Neutralization of the rf amplifier is mos 
easily accomplished by disconnecting the 
drain voltage and tuning in a rather strong 
local signal. The coil should be adjusted for 
minimum feed-through. It should be pos¬ 
sible to drop all but the very strongest 
signals into the noise level by careful ad¬ 
justment. if no strong local stations arc on 
the air, neutralization may be done by 
leaving the drain voltage connected, and 
adjusting the coil through its range until 
oscillation is noted by strange whistles and 
ploops on the receiver. There should be two 
settings where oscillation will occur: the 
correct setting and midway between. While 
building various models of the front end, 
it was noticed that the neutralizing coil 
dimensions had to be varied somewhat for 
each model. Do not be afraid to add (or 
subtract) turn to Ln if it seems necessary. 
The 10.7 MHz rf amplifier stage can be 
peaked for maximum output with the com¬ 
munications receiver connected to the sec¬ 
ondary to Ts. The second converter stage, 
Q5, needs no adjustment other than repeak¬ 
ing of T2 and peaking of T3; the crystal 
oscillator portion has no tuning adjustments. 

After the front end is set up and work¬ 
ing. the 455 kHz amplifiers can be con¬ 
nected and checked out. A separate audio 
amplifier connected to pin 7 on the if 
module will assure that if the signal sounds 
fishy, at least it isn’t the receiver ampli¬ 
fier doing it! Peaking the if transformers 
is a simple job, but be sure to use the 
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fibre tools recommended for the purpose. 
The use of a metal screwdriver results in 
very short transformer life—usually about 
one turn of the slug is all you get. The 
writer originally tried inexpensive 455 kHz 
if transformers, the imported types sold as 
replacements for use in transistor radios, 
but settled on the slightly larger J. W, 
Miller ones. The selectivity is definitely 
better on the larger units, and the space 
saved by the ultraminiature units is not 
really that valuable in this receiver. Once 
the complete rf system of the receiver is 
working, the audio amplifier can be con¬ 
nected and checked out. The only comment 
about it is that the use of voltages higher 
than 9 volts for supply may require the 
changing of the bias resistors in the audio 
driver and out put stages. At 15 volts the 
39 k driver resistor should be raised to 
56 k ohms. 

Calibration of the dial is done by using 
several known frequencies from a nearby 
transmitter and interpolating to find the 
points at 144. 145 MHz etc. Dial markings 
and panel labels were done using a fine- 
line felt-tipped pen, after which a couple 
of coats of clear lacquer spray were added 
for protection. The completed receiver was 
housed in a cabinet made by the LMB Com¬ 
pany-Type W-1A, measuring 7" long by 
5" deep by 4h" high, A Bud cowl-type 
minibox, 10" long, 7" deep by 6" high 
would easily enclose the receiver and poy- 
er components sepcified. The entire unit 
was completed and checked out on the cop¬ 
per board first, then a hole to receive it 
was cut in the chassis and small sheet metal 
screws used to hold it down. The power 


supply was built on the metal chassis itself 
for better mechanical stability. One prob¬ 
lem encountered in the final checking-out 
of the finished unit was in the mounting of 
the loudspeaker in the top of the cabinet. 

It seems that the FE T oscillators are verv 

# 

stable unless shaken at an audio frequency! 

I ie resulting feedback sounds nothing like 
the microphonics found in most 2 meter 
tube oscillators—it makes everyone appear 
to have audio feedback in their transmitter! 
The frequency of oscillation is high due to 
tlie mechanical stability of the oscillator, 
with the end result of accusing stations 
being received of having problems. The so¬ 
lution can be reached by two approaches: 
One. place the speaker outside the cabinet. 
T his works every lime, but takes up extra 
space. Two, anchor the FET and socket 
extra epoxy glue to i lie edge of the tuning 
capacitors, and make the remaining parts 
so mechanically stable that thev are total tv 
unaffected by vibration. This method of 
attack removes 99$ of the problem, but 
there is still a bit on very strong stations 
at very high audio levels. If desired, the 
receiver mav be run from batteries, either 
a 9 volt source or higher with appropriate 
dropping resistors. If resistors are used to 
lower the voltage, it is recommended that 
the input power be fed through the filter 
system to act as a decoupling network in 
the absence of a low impedenee normally 
furnished by the battery. 

The completed receiver should truly' he 
a testimonial to the statement, “a good things 
come in small packages.” 

.. . W2HUX 


BEnm HEUDincs 

computed to every call sign area in the world 

• Great circle bearing to over 500 locations. 

• Distance in miles or kilometers (advise which). , 

• Return bearings — advise your QSO's of their best 
beam setting for working you. 

• Callsign prefix & time difference for each location. 

• On 8 x 11 computer paper mountable in plastic. 

• Surface postage paid. Airmail include cost 3 oz. 

• If latitude 8t longitude not given, describe QTH fully 
and add $.50 for location service. 



Send $3.95 with your name 
and exact location to: 

IRORTGORdERV 
GEODETIC 
SERVICES 

Box 5707 

Bethesda, Md. 20014 
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PRESENTING THE ALL NEW 

AMECO PT 

ALL BAND TRANSCEIVER 
PREAMPLIFIER 

- 6 THRU 160 METERS 

- FEEDS 2nd RECEIVER 

Model PT, with built-in power 
supply, transfer relay, connecting 
cables, wired and tested. 

Amateur Net . $49.95 


■ A frame grid pentode provides low noise figure with ability to handle strong signals, 
greatly improving the sensitivity of the receiver section of a transceiver. 

■ A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver 
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as 

mirtin® it. AMECO 

DIVISION OF AEROTRCN, INC. ■ P. O. BOX 6527 ■ RALEIGH, N. C. 27608 


The Ham Workshop 

The ham workshop can be almost any¬ 
thing from a VOM and screwdriver to one 
with a complete set of test instruments and 
complete metal working equipment. 

Oh! You say' you don’t have a workshop, 
well fellow hams you maybe missing out on 
a lot of fun in ham radio. 

You hams who don’t have even a VOM, 
what happens when your ham gear quits 
working properly? Pack it up and send it 
back to the factory. Well, I guess this is 
ok if you have lots of money, anyway it 
makes a lot of jobs for technicians at the 
factories. 

Maybe you are the kind of ham who likes 
to fix his own gear or build something new. 
But, you say test gear cost lots of money? 
True the better test instruments cost more, 
but a Cadillac cost more than a Ford too. 
Good test instruments don’t have to cost a 
lot, look around at some of the kits on the 
market todays Such as the new Heathkit 
IM-17 solid state VOM, with 4J£" meter, one 
FE r, four other transistors, test leads, carry- 


Bill Hayward W0PEM 

3408 Monterey 

St. Joseph, Missouri 64507 

ing case all for $19.95, this would be a nice 
VOM for you if you are just starting out. 

If you have a lot of test gear around the 
workshop, do you know how to use them? 
Using test gear is a subject in itself and 
I wouldn’t go into it. 

A workshop is also tools to help repair 
the trouble after your test instruments told 
you what was wrong. Every ham should have 
screwdrivers ol different sizes, pliers (both 
long nose and side cutters), a soldering 
iron or gun, and rosin core solder. 

A good place to start, for hams who don’t 
have a workshop would be the above tools, 
plus a VOM or VTVM. As you work on 
more of your own er uipment, you find you 
need more items, such as a signal generator, 
oscilloscope, VTVM (if you don’t already 
have one), grid dip meter, rf probe, dummy 
load (you should have this already), an 
assortment of test leads, wire strippers, and 
a nut driver set. These are hut a few of 
the items you can add on, not necessary in 
the order listed above. 
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If you go in for building your own ham 
equipment, you might need in addition to 
the above, such items as an electric drill 
(a must), drill bits, reamer, chassis punches 
{for tube sockets if you use them anymore), 
a set of files, a variable voltage power sup¬ 
ply, BC-221 frequency meter, and a big 
box for miscellaneous parts carried home 
from a bargain sale for that future project. 

Where do you put your workshop? Any¬ 
where that you might have room. An extra 
room (if you are lucky), a corner of the 
basement, or in a comer somewhere else 
in the house. 

When you build, where do you get your 
ideas? You need to take as many of the ham 
magazines and books as you can. Then, 
when you see a circuit, you can go to the 
workshop and build it up, add your own 
ideas to it, see what it will do and maybe 
even write an article about it. A bookshelf 
is then needed to hold all the books and 
magazines you have. 

It doesn’t matter which you have the big 
well equiped workshop or the one meter 
workshop, you should at least try to repair 
or build some of your ham equipment. W ho 
knows, you might find out what’s behind 
that panel and help yourself learn some tiling 
at the same time. . . . W0PEM 

The following Cryptogram was submitted by Fr. 
Robert O. Gardiner KlOXK 

Defi-Gram 

P SPOON'LO UPQL UZNSZ NA YALE IM 
KMEYTP1L PXM1ZLO SFOONLO MO PX 
NXILOKLENPIL AYDSPOONLO.-AYD- 
SFOONLO. 



•Includes 
finished walnut 
console. Amplifer, 
speaker system, 
optional accessories 
extra. Only 
$1150.50 if you 
build your own 
console. 


You couldn’t touch an organ like this in a store for 
less than $3500 — and there hasn’t been a musical 
instrument with this vast variety of genuine Theatre 
Organ voices since the days of the silent movies! If 
you’ve dreamed of the grandeur of authentic big-or¬ 
gan sound in your own home, you won’t find a more 
satisfying instrument anywhere-kit or no kit. 

You can learn to play it. And you can build it, from 
Schober Kits, world famous for ease of assembly 
without the slightest knowledge of electronics or 
music, for design and parts quality from the ground 
up, and—above alt —for the highest praise from 
musicians everywhere. 

Send right now for your copy of the full-color 
Schober catalog, containing specifications of the five 
Schober Organ models, beginning at $599.50. No 
charge, no obligation — but lots of food for a healthy 
musical appetite! 


The &c/w4ebOrBan Corp., Dept. D-4 
43 West Gist Street, New York, NX 10023 

□ Please send me Schober Organ Catalog and 
free 7-inch “sample” record. 

Q Enclosed please find $1,00 for 124nch L.P. 
record of Schober Organ music. 

NAME____ _ _ 


ADDRESS, 
CITY_ 


STATE 


ZIP 


(Solution on pg. 57) 
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YOUR TAPE RECORDER IS READY TO TEACH CODE! 



That's right! Your tape recorder is ready to help your code study. 
The CODEMASTER tapes give you professional instruction via your own 
tape machine. Now generated by digital computer, the CODE MASTER 
tapes are unsurpassed for timing accuracy. Whether you're just start¬ 
ing, going for your Amateur Extra, or somewhere in between, the 
CODEMASTER tapes are your best code-learning buy! Find your CODE¬ 
MASTER tape below! 



CM-1: For the beginner. A com- CM-1 Vz* An intermediate tape, es* CM-2: For Extra-Class license 

plete course of instruction is on pecially for General Class exam study. Mostly straight taxi; some 

/Hs the tape. Practice material at study. No instruction; just prac- code groups. I hour at 20 WPM; 

5 P 7, 9 WPM, Prepares you for tree. Vi hr II WPM: 1 hr 14 WPM; ^ 14 hour each at 25 and 30 WPM. 

Novice exam. Includes code groups Vz hr at 17 WPM, Includes coded For real QRQ f play this tape at 

and punctuation. groups and straight text. twice speed! 

CODEMASTER tapes are 2-track monaural; available In two sizes: 7-inert reel (3% IPS) and 3Vi-inch reel {1 7 / t IPS). 
Will play on any but full-track machine. SPECIFY both type and size of tape you want. Any tape, $5,95 postpaid USA 
4th class. Any two tapes, $11.00; ill three, $15.00 PPD. Immediate delivery. CODEMASTER tapes are made only by 
Pickering Radio Company,, P, 0. Box 29A,Portsmouth, R, I. 02871. Satisfaction guaranteed. Dealers; inquire. 
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New Life 

for an Old Circuit 


Darrell Thorpe 
3110 N. 83 St. 

Scott sd al e 3 A rizona 


Simple inxepensive VFO circuit can supply 
stable fundamental drive sources to 50 MHz 
and beyond . 


I he Clapp oscillator circuit has eclipsed 
all other circuit configurations when it 
comes to buildng a VFO with inherent 
stability. However, it is not generally known 
that the Clapp circuit (first described by 
J. V. ( lapp in 1954) is based upon a de¬ 
sign conceived by Jiri Vaekar in 1949. Most 
naturally, it is called the \ acker circuit. The 
Vaekar circuit for some unkown reason has 
not received much attention in ham radio 
publications, so it is hoped that this rein¬ 
troduction of the Vaekar configuration to 
the ham ranks will breath new life into 
an old circuit that has much to offer. 

What it offers 

The Vaekar provides inherent stability 
that is superior even to the Clapp circuit or 
any of the other common circuit configura¬ 
tions that are often described in VFO ar¬ 
ticles. Moreover, the output of the Vaekar 
oscillator can he made constant over a wide 
frequency range. For purpose of compar¬ 
isons, the basic Vaekar, Clapp and Colpitts 
circuits are shown in Fig. 1. Note the sim¬ 
ilarity of the Clapp and Vaeker circuits 
which is as should be because the Clapp 
was derived from the Vaekar. Also, note 
that Vaekar is not a Colpitts. 

The Vaekar circuit is series tuned by CV 
and the tank is shunted by a large capacitor 
C2. In addition, the tuning capacitor. CV, 
can be large in respect to the other capaci¬ 
tors if a wide tuning range is desired, and 
a 2.5: 1 frequency range is practical. Or, the 
tuning capacitor can be small to cover a 
narrow band. 

80-Meter VFO 

A practical Vaekar circuit suitable for op¬ 
eration in the 3.5 to 4 MHz range is shown 


BASIC VACKAR 



CATHODE 



BASIC COLPITTS 


Fig, I. Basic Colpitts and Clapp circuits are 
shown with The f ackar jor comparison. 

in Fig. 2. However, as will be described, 
values can be changed to cover any other 
frequency range that is desired. The high Q 
toroid inductor together with CV, and CL 
thru 05 form a resonant circuit at the VFO 
frequency. But. for all practical purposes, 
the value of CV, trimmer C3 and C4 to¬ 
gether with LI are the primary components 
that determine the frequency range. Note 
that C4 is not needed at higher frequencies. 
Capacitors Cl and C2 should be as large as 
practical, that is, the shunt reactance across 
LI and the transistor should be small for 
best stability. To determine Cl and C2. 
which are the same value, at other fre¬ 
quencies use the following equation 
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C (pF) := 3000 

f (MHz) 

Values determined from this equation will 
provide optimum stability and still remain 
consistent with other oscillator requirements. 
C5 should be small enough to prevent the 
transistor from being driven into saturation 
or into cutoff. 

So, to get to another frequency, calculate 
Cl and C2, select suitable values for CV 
and C3 and padder C4 at lower frequen¬ 
cies, and then determine the inductance 
needed for Li to resonate with this amount 
of capacitance from charts in the radio 
handbooks. One other point of consideration 
is the decoupling provided by R4 and C6. 
This decoupling prevents spurious oscilla¬ 
tions at audio frequencies and K4 must not 
he replaced by a choke because the choke 
which gives good rf decoupling would not 
give the necessary suppression of these po¬ 
tential audio oscillations. 

VFO/Driver 

Fig. 3 shows the basic Vackar VFO with 
an emitter follower isolation stage and low 
power driver stage. If the VFO is to be 
used in a stable temperature environment 
and not in conjunction with vacuum tube 


furnaces it will probably be Stable enough 
without compensation. However, compen¬ 
sation can be provided by using an N500 
trimmer capacitor for C-3. 

For low drive power, the MPS 706 does a 
fine job in all three sockets, providing an 
output of about ^4 of a watt. But. if several 
watts of output are needed or if it is de¬ 
sired to use this unit as a QRP transmitter 
an RCA 2N2270 or 2N3053 (a real bargain 
at 75c) can be used in the final stage and 
the collector voltage upped to about 20 
volts. If two of these devices are paralleled, 
you can put out a pretty healthy signal. 
Don’t put more than 10 volts or so on the 
M OS 706 or you will lose it. The collector 
emitter breakdown voltage of the 706 is 
only 20 volts, and collector voltage should 
not exceed Vz of the collector-emitter break¬ 
down voltage. The 2X2270 has a BV,. 0 rat¬ 
ing of 45 volts and the 2N3053 is rated at 
60 volts. 

The same printed circuit layout can lie 
used to build this VFO/driver at any other 
frequency that may suit your fancy. The 
circuit board wiring is included for those 
who want to make their own board. How¬ 
ever, if you don’t want to fiddle with making 
your own circuit board, an etched and drilled 
board (type VFO-A) ready to mount the 
components to build a stable VFO at any 
frequency from 160 thru 6 meters is avail¬ 
able from Circuit Specialists Co., P.O. Box 
3047, Scottsdale, Arizona 85251. The price 
is S2.00 post paid. Also, toroid coil kits 

0-80 meter and V:'0-6 meter including 
the two toroid cores and the specified wire 
are available at $1.00 per kit from the 
same source. Once you've gathered the few 
parts needed to go with your circuit board 
you can have a unit working in an hour or 
less. I’ve built several units at different fre¬ 
quencies and all worked immediately upon 
application of power. 



TO COLLECTOR-MODULATE FINAU 

OMIT R9 

APPLY MODULATED VOLTAGE AT B 
APPLY 9 TO IOV AT A 


Tf-CA NOT USED IN 6M VERSiON 


COIL DA’ 

rA 

COIL 

SOM 

GM 

LI 

3 Mc§g E ON 

Ms M 

L2 

SAME AS LI 

SAME AS LI 

L9 

3 TO AT NO. 22 ON 
COLD END Q F LZ 

SAME AS BOM 


Fig. 3. Basic la char VFO 
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Printed Circuit 
Board 

foil side 




Parts Layout 
tor P.C. Board 


6-Me+er VFO/Transmitter 

By simply changing a few of the values 
determining the resonant circuits the pre¬ 
viously described circuit can be converted 
to a VFO controlled low-power 50 MHz 
transmitter or a driver for a higher pow¬ 
ered final. 

For stability over a wide temperature range, 
N-750 capacitors should be used for Cl and 
C2. Wth the toroid inductor and N-750 
capacitors the drift due to temperature is 
negligible except at extreme temperatures. 
This unit was built as a test for several pur¬ 
poses, therefore an HF-50 variable capa¬ 
citor was used and the tuning range is from 
about 40 MHz to 60 MHz. For 50 MHz 
only an HF15 would be more desirable. 
The turns on the toroid can be compressed 
or spread slightly and this together with the 
trimmer will set your bandspread. Note that 
C4 is not used in this version. 

At 50 MHz, transistors became a little 
more of a problem. NiPS-706’s in all sockets 

seem to work, but the power output is low 
and VGC is restricted to about 10 volts. 
The 2N3053, which in the beginning I had 
high hopes for, proved to be a disappoint¬ 
ment at 50 MHz. It worked pretty good at 


40 MHz, and it probably would do a fine 
job on 10 meters. The RCA 2N5180 (avail¬ 
able at 48c but not yet listed in the cata¬ 
logs) does a fine job. Although it is a low 
power type, it is a VHF device (900 MHz) 
and therefore has good efficiency. Two or 
more 5180’s can be paralleled for a pretty 
healthy signal. They are economical enough 
to be used in all sockets. The Motorola 
2N2219 also does a fine job. In fact, almost 
arty silicon NPN that has an ft of 200 MHz 
or more would probably work. At higher 
voltage a small clip-on heat sink should be 
used. . . . Thorpe 




DIODE CIRCUITS HANDBOOK 

An invaluable reference book. 
Covers rectifiers, meter circuits, 
miners, detectors, modulators, 
***£ products, FM detectors, noise 

limiters* squelch, AGC. BF07Q- 
multiplier, xstr protection, AFC, 
Varicap tuning, audio clippers, FM 
modulator, balanced mods, Varac- 
tor multipliers, field-strength 

Jfit 0 * meters, wavemeters, RF probes. 

dummy loads. SWR bridge, tach- 
ometer, noise generator, square- 
wave gen, zeners, control circuits, 
voltage control, etc* 111 different 
circuits* 

An absolute steal at $1. 

73 MAGAZINE 

Peterborough, N.H. 03458 
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New 500-Watt 5-Bander from NRCI 

only $3Qg95 


For $399.95, you can't buy a more potent package than the new NRCI NCX-500 trans¬ 
ceiver. This versatile 5-bander is packed with the performance extras that give you the 
sharpest signal on the band, plus an enviable collection of QSL's. Check it out! 


• 500-Watt PEP input on SSB, grid-block 
keying on CW and compatible AM 
operation. 

• Receive vernier, with tuning range 
greater than 3kHz. 

• Separate product and AM detection. 

• Sidetone monitor, plus built-in code 
practice oscillator. 

• Generous overlap for adjacent-channel 
MARS coverage. 

• Fast-attack stow-releaseAGC in all modes. 


• Rugged heavy-duty 6LQ6's. 

• Crystal-controlled pre-mixing with single 
VFO for effective frequency stability, plus 

identical calibration rate on all bands. 

• Crystal lattice filter for high sideband 
suppression on transmit, and rejection of 
adjacent-channel QRM on receive . . . 
plus solid-state balanced modulator for 
"set-and-forget” carrier suppression. 

• Universal mobile mount included. 



AC-500 Power Supply- $95 Great things are happening at NRCI 

NATIONAL RADIO COMPANY, INC. 


NRCI 


37 Washington St., Melrose, Mass. 02176 
617-662-7700 TWX: 617-665-5032 


©1968, National Radio Company, fnc. 
































































Alton E. Glazier, K6ZF J 
3154 Jordan Road 
Oakland, California 94602 


VHF rf Noise Suppression 


Probably one of the least understood prob¬ 
lems with VI IF mobile is rf noise suppres¬ 
sion. After participating in, and listening 
to many conversations, it becomes apparent 
that a basic knowledge of the problem is 
lacking. 

One of the most common complaints is 
that the converter or receiver is at fault 
because it picks up noise, or the antenna is 
at fault for the same reason. If the receiver 
and antenna are at all satisfactory, you will 
hear noise, lor neither has intelligence to 
differentiate between the radio station to 
which you wish to listen and that being 
transmitted by the electrical system. True, 
most VH i receivers have some t\pe of noise 
clipping which takes place either in the if 
section or second detector, or a blanker 
between the converter and receiver. It is 
also true that a narrow pass band in the 
if section will help; however, as most am¬ 
ateurs today are using commercial equip¬ 
ment, little can be done about this. Some¬ 
times the location of the antenna will help, 
but these things in themselves will not cure 
all evils. 

RF noise in mobile operation falls into two 
main categories. The first is conducted rf 
noise, and the second, radiated rf noise. 
Both types are quite broad banded. Con¬ 
ducted rf noise is that which is conducted 
along the electrical system of the car, and 
may originate from the alternator or gen¬ 
erator, the Voltage regulator, the points at 
the distributor, the windshield wiper motor, 
turn indicator flashers, etc. 

The first step in conducted rf noise sup¬ 
pression is to remove the antenna from the 
receiver and short out the antenna jack. 
Turn the gain up and note the amount of 
inherent noise in the receiver (nothing can 
be done about this unless you want to re¬ 
work the receiver). Stat > up the engine with 
the antenna jack still shorted. Rev the en¬ 
gine up and down. In most cases, you will 
hear alternator whine and distributor noise. 


Shut off the engine and start the windshield 
wiper. Increase and decrease speed. Shut 
off the wiper motor and start the turn in¬ 
dicator. Follow this through for any elec¬ 
trical device. 

Now, for the conducted noise suppression: 
In some cars most of the electrical equip¬ 
ment conducted noise cannot be tolerated. 
In others, perhaps only two or three areas 
will require suppression. A great deal de¬ 
pends on the individual operator. In all con¬ 
ducted noise suppression, mount the sup¬ 
pressor as close to the offending equipment 
as possible. The reason for this is that as 
noise is being conducted along the electrical 
system, it can start radiating, and become 
an additional problem. 

For alternator or generator suppression, 
there are two main types of suppressors. 
One is the tuned parallel trap, consisting 
of a coil and variable capacitor. This is 
connected in series witli the lead from the 
alternator (as closely as possible). Of course 
this trap must be able to resonate at the 
desired listening frequency. 

Now, with the antenna jack still shorted, 
and the audio gain well advanced, tune the 
trap for minimum noise. The second method, 
and my choice, is to install a feedthrough 
capacitor as close as possible to the alter¬ 
nator. 

Perhaps a word at tiffs time about feed¬ 
through capacitors would not be amiss. A 
feedthrough, as its name implies, is one 
where the conductor, or lead, goes through 
the capacitor. The foil making up the ca¬ 
pacitance is wound around this lead. The 
other lead of the capacitor is usually the 
metal case. From this it can be seen that 
inductive reactance is held at a minimum, 
and that any noise present on the line is 
forced to take this path. Be sure to scrape 
the metal clean in mounting capacitors. Do 
not use a wire ground lead, as the inductive 
reactance in the lead may defeat the pur¬ 
pose of the capacitor. As to the value of 
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the capacitor necessary, this will depend 
on the amount of suppression needed. 

There are several companies who publish 
charts showing current capacity, frequency 
and suppression in db, and the necessary 
capacitance value together with the types 
of mechanical mounts. The current spoken 
about here refers to the amount of current 
the lead can pass. For example, if your 
alternator can produce 30 amperes, a 30- 
ampere type capacitor is needed. If the al¬ 
ternator can produce 60 amperes, a 60- 
ampere capacitor is needed. I was unable 
to acquire this information from the local 
wholesalers, but had to go directly to the 
manufacturer. 

For those who do not have the time, in¬ 
clination or ambition to follow this course, 
there are noise suppression kits available, 
consisting primarily of feedthrough capaci¬ 
tors. Instead of the capacitors being selected 
for any particular frequency, these kits are 
more of a brute force, general coverage 
type, and in most cases are satisfactory; 
however, for those electrical devices not 
covered by the kits, use feedthroughs. 

Radiated rf noise. After the conducted 
noise is suppressed to your satisfaction, con¬ 
nect the antenna. Tune between stations, 
shut off the noise limiter and listen to the 
atmospheric and man-made noise. No type 
oi suppression will affect this noise. The 
only thing affective here is previously men¬ 
tioned blanker, clipper, etc. Start the engine 
and see how the noise increases. This ra¬ 
diated rf noise is that emanating from your 
autoelectrical system, and here is where 
radiated suppression counts. If your receiv¬ 
er and antenna are performing their func¬ 
tions well, the noise should increase consider¬ 
ably. 

Now for the radiated noise suppression: 
First, be sure the receiver or transceiver 
is properly grounded. Do not rely on the 
Gimble mount for this purpose. Use broad 
straps. Two are better than one, and they 
should be as short as possible. Be sure the 
bolts used are large enough, and the sur¬ 
faces clean. Now we look at the engine 
compartment. First, check the ground strap 
from the engine block to the frame. Clean 
and retighten. Install at 'east one more 
strap from the engine to the frame at some 
other point, and perhaps one from the 
block to the fire wall. 

Remember, what is a satisfactory ground 
for vour six or twelve volt system is not 


SPECIAL 
TV CAMERA 
PARTS KIT 

ONLY 

$99.95 

including vidicon and lens! 

Tq meet the many requests for a low-priced 
solid state TV camera kit, we have made avail- 
able from our factory stock the following parts 
which you can assemble at very little additional 
expense into a superb TV camera* Included m 
the kit are the following: 

1) Completely assembled and tested video 
amplifier plug-in circuit board with a 10- 
transistor 6 MHi bandwidth amplifier and 
keyed clamp with adjustable pedestal and 
sync mixer. 

2) Completely assembled plug-in sweep cir¬ 
cuit board with 8 transistor and 5 diode 
horizontal and vertical sweep generators 
and amplifiers featuring excellent linearity 
and mare than enough drive for 1 ?l vidicons* 
3} Excellent quality deflection yoke and 
focus coil with beam alignment magnets and 
raster positioning adjustment* Also included 
is the vidicon tube clamp and target con¬ 
nector* 

4) Camera tested vidicon excellent for 
amateur use and matched to the deflection 
assembly above. 

5) Good quality FI,9 or better achromatic 
lens with matching lens mount* 

Note: All items are brand new except vidlcons 
which we guarantee will work with the parts kit 
supplied when assembled according to the sche¬ 
matic and adjusted according to normal pro¬ 
cedure* Since step-by-step Instructions are not 
available, we recommend this kit only to those 
who can follow a schematic* 

Du© to the low price and limited quantity, we 
cannot sell the above components separately. 

When our present stock is exhausted, it wi I! cost 
at feast $160,00 to repeat this offer* Order now 
to avoid disappointment* 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 
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good enough for VHF operation. In some 
difficult cases, it is also necessary to ground 
the muffler and tail pipe with broad straps, 
and sometimes it is even necessary to use 
wheel static suppressors. This wheel static 
can be detected best ii you can find a 
road to yourself on a warm, dry day. At 
a speed of about sixty miles per hour, shut 
off the ignition switch and listen closely to 
the noise. As the car loses speed, the static 
noise will decrease and disappear as the 
car stops. 

In some cases, you may have to ground 
the hood of the car. If so, use broad straps 
on each side, near the hinges. Make sure 
the ground connection at the base of t lie 
antenna is tight. Remember that a bumper 
or bumper mount is a very poor mount for 
VHF. If you must use the bumper, use 
broad metal straps from the base ol the 
antenna to the body of the car, making them 
as short as possible. 

As you have gathered by now, any part 
of the car that is radiating rf noise must 
be grounded. One simple way of detecting 
this is to use your receiver with a random 
length of coax connected to the antenna 
jack. At the opposite end of the coax, wind 


two or three turns of hookup wire, making 
a coil one inch in diameter. Tape the coax 
with the coil at the end to a yardstick. 
You now have an rf sniffer. By moving the 
coil around the car, you can detect areas 
of radiation. 

1 lie high voltage portion of the ignition 
system is something else again. The most 
common approach is to use resistor cable 
from tlie distributor to the spark plugs. 
This may be all right for the high frequency 
bands, but for VHF it leaves something to 
be desired. I prefer the resistive type of 
spark plug. The resistor is built right into 
the plug. Here we hear cries about poor 
gas mileage, etc., etc., etc. Remember, the 
purpose of the resistor is to minimize the 
jagged peaks Found in the electrical wave 
form. 11 your high voltage is so marginal 
it must rely on these broad spikes, you have 
electrical problems. If you are going all out 
for suppression, there are kits available 
which will give maxim um radiation sup¬ 
pression. Primarily, they consist of shields 
for the coil, distributor, high tension cables 
and spark plugs. (If you can stand the 
tariff ), ? 

In mobile noise suppression, how far to 


OFFICIAL NOTICE 

A, 1 

It you bought this copy of 73 from the newsstand or from the counter of a 
radio store then vou should subscribe to 73 within the next three months. Franklv 
we I own on readers who buy all those stands bare every month, frustrating 
thousands of would-be 73 readers who arrive a bit too fate. Be considerate, 
subscribe. 

All subscriptions will start with the November issue unless otherwise 
specified. 


1 

I Name __ __ _ Call ___._ . ! 

| I 

• Address _ __ i 

j City- State _ Zip _ [ 


□ l wish to be a SCRtBER _ . ... .$50 enclosed for LIFE I valid world-wide I | 

I prefer to be a subscriber __ 12 tor three years untd we wise j 

I i ! I am a cheap mtcroscriber ____ ..$ 6 for ! very short year* j 

I I 

1 73 MAGAZINE PETERBOROUGH, NEW HAMPSHIRE 03453 ! 



These rates are 
valid wor!d*wide 
until we wise up. 

r. 


46 


73 MAGAZINE 



































Unique opportunity to own 
one of the world’s finest 
ail-band receivers. 

500 kc to 32 me! 



Limited quantity of famous 
R-390A/URR radio receivers . . . 
brand new. Original manufacture, 
1968 production . . . fully tested 
to meet U.S. Government 
specifications. Range 500 kc to 
32 me, 30 1-mc bands, digital 
readouts. Original pack, includes 
two instruction books, complete 
set running spares. New low 
price $1,700* . . . fully 
guaranteed. 

*A few new, but shelf-worn, units 
availabfe at lower prices* 

WRITE OR CALL FOR DETAILS 


EAC Industries, Inc., 20 Bridge Avenue, Red Bank, N.J./201/747-51G0, Ext. 51. 


go is entirely an individual matter. Also 
remember, two cars of tlie same model may 
require different measures. Antenna loca¬ 
tion plays some part in the amount of ra¬ 
diated noise pickup. For example, if there 
is radiated noise leaking around the hood, 
and the antenna is near this area, you will 
have noise. However, hiding the antenna 
behind the car is not the answer, Suppres¬ 
sion at the hood is. 

For those of us who must use city streets 
and freeways, how much suppression to 
strive for is a question, for nothing can he 
done about those ears in front, behind, to 
the right and left of us, except a very good 
noise clipper, blanker, etc. For those rare 
times when we get away from it all, and 
for those* living in less crowded areas, use 
the greatest suppression possible. 

. .. K6ZFV 







GET YOUR NEW 
ISSUE NOW! 


Over 283.000 QTHs 
in the U.S. edition 

$6.95 


135,000 QTHs 
in the DX edition 

$4.95 


See your favorite dealer or 
order direct (add 25$ for 
mailing in U.S,, Possessions 
These valuable EXTRA features & Canada. Elsewhere add 
included in both editions! 50$). 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs' License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs' Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• Internationa! Postal 
Information!. 

• Plus much more! 
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I BROCHURE! 
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Dept. B,4844 W. Fullerton Ave. 

Chicago, III. 60639 








































































Hallicrafters SR-400 



The Hallicrafters SR-400 arrived the other 
day for an evaluation test. This is the first 
piece of gear that has turned up with my 
name on it, even temporarily, in about three 
years, so I got right at the rig to see what 
Hallicrafters had come up with and what 
improvements had come about since my last 
new transceiver. 

Once you have become used to a one 
kHz per division dial I don’t think you 
ever are comfortable until you get back to 
one. (I may write kHz, but until I pass into 
the great DX’pedition in the sky I shall 
think kilocycles.) The 400 lias just such a 
dial and it is light as a feather. It also resets 
with absolutely no backlash. With a little 
practice I found I could set my dial to 
within 100 Hz (cycles) as easily as I can 
set some other transceivers to a kHz. 

One knob on the front panel that I viewed 
with great relief was for the noise blanker. I 
don’t know about you, but when I put my 
tower up I managed to find the worst pos¬ 
sible place for it. My twenty meter beam 
virtually hangs over route 101, the major 
truck route east-west for this whole area. 
I’m right at the top of a medium sized hill 
so I get a good long shot over a quarter 
mile of road where the trucks are struggling 
to get up some speed after stopping at the 
one and only traffic light in Peterborough. 
The ignition noise often is staggering. So I 
just pulled the blanker knob and removed 
all those trucks from my speaker. Halleluja! 


hey have another little contraption built 
into this transceiver that is very handy. This 
is the BIT, the receiver incremental tuning 
control. On phone this means that you don’t 
have to follow someone down the band if 
his transceiver doesn’t really transceive. And 
you don’t have to move your transmitting 
frequency every time someone calls von a 
little off the channel. You just move your 
receiver off a kHz or two and leave the rig 
where it was. This is great for nets on 80 
meters where half of the fellows never seem 
to he able to hit the net frequency exactly. 

The RIT can certainly he useful when you 
are working phone DX and you want to 
move off the channel just a little to work 
around a pileup. This is absolutelv basic for 

CW DXing. 

The 400 would seem to be ideally suited 
to the CW operator. Not only does it have 
the RIT arrangement for small QSY, but 
it lias a 200 Hz filter position with an ad¬ 
justable notch. That isn’t enough for you? 
It has automatic break-in for CW and you 
can adjust the delay so you can have almost 
instantaneous break-in. What about monitor¬ 
ing your own signal? It has sidetone built 
in. Frankly, if Hallicrafters forgot anything 
in this package, I can’t think what it is. 

The 100 kHz calibration oscillator is built 
in and not, as on other transceivers, an ac¬ 
cessory. 

I found the rig simple to tune. It did 
take me a little time to get it on the air 
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because I wanted to test it through my 
Henry 2K linear and this required a couple 
of soldered connections to the power plug 
on the 400. I finally found a soldering gun 
out in the back of the bam storage area. 
Everv last inch of solder had been lifted so 
I had to go downtown for that. And the 
mike used an Amphenol connector which I 
couldn't find around. Evans sent one down 
the next day and I was in voice. 

My first contact was with Bert, ZL4IA, 
who said that not only was I by far the 
loudest signal on the band, but that the 
audio sounded excellent, every bit as good 
as AM. KR6JK was next, and Dave said 
that my signal was by far the loudest on tire 
band and the audio teriffic. I worked about 
thirty other countries during the evening 
and in no case was I able to get anything 
but excellent reports. I tried turning up the 
■ i iike gain to the top and giving the Ampli¬ 
fied Automatic Level Control a workout. 
In the midwest, where my signals were 
booming in about 50 over nine, the re¬ 
ports were that my signal was about 3 kHz 
wide on the lower side and about 1*) kHz 
on the higher side. That seemed to me to 
be remarkably good considering that I had 
everything wide open and the meters were 
going almost off scale. 

In all, Hallicrafters has turned out a 
beauty of a transceiver. It is one which will 
do everything the hardened phone man 
could ask. It doesn’t go all to pieces when a 
wh allop in g signal is just off frequency. It 
is nice and stable. When you calibrate it 
you know that you can depend on the dial 
telling you exactly where you really are in 
the band. 

If you like your CW, as many of us do, 
vou mav have been frustrated at the short 

* m 

shrift that many of the present day trans¬ 
ceivers give this half of amateur radio. The 
SR-400 obviously has been designed by a 
CW man for CW men. With all those fre¬ 
quencies opening up to the Extra Class li¬ 
censees this coming fall I’ll bet that a lot 
of you will be wishing your transceiver had 
some of the abilities of the 400. 

Phone men will want the associated HA- 
20 remote VFO unit. This permits split fre¬ 
quency operation over a wider range than 
the RIT function, letting you work DX sta¬ 
tions down around 14,100 while transmit¬ 
ting above 14,200. Most of the time I 
don’t personally feel that this type of op¬ 
eration is in the best interests of the other 


fellows trying to use the band, but I recog¬ 
nize that it happens and when it does you 
don’t want to have to swing your transceiver 
down to copy the DX station and then back 
up to the U.S. band to talk back to him. 
You’ll do this about once before you call 
voiir distributor and get the HA-20. 

. . . W2NSD/1 


Technical Specifications 

Tuning - Ranges: 

Full frequency coverage of the amateur bands in 
eight ranges from 3*5-30 MHz* 

Types of Emission: 

SSB—selectable USB LSB with suppressed carrier 
either manual, or voice control, 

CW—Keyed RF carrier either manual or break-in. 
Dial Calibration: 

One kHz increments, 500 kHz tuning range* 
Frequency Stability: 

Less than 250 Hz drift in first hour, after a fifteen 
minute warm-up, and less than 100 Hz per hour 
thereafter* 

bower Supply Requirements: 

Model PS-500-AC for 105-125V 50/60 cycle AC base 
station operation, or PS-500A-AC for 117-234 V 
50/60 cycle AC base station operation. 

Model PS-500-DC for 12 VDC mobile operation* 

Transmitter 

Power Output: 

SSB—200 watts PEP 

CW—200 watts* 

Distortion Products: 

30 db signal to distortion ratio* 

Unwanted Sideband Rejection; 

50 db below desired output* 

Carrier Suppression* 

60 db below PEP output. 

Receiver 

Crystal Lattice Filter* 

Six pole, symmetrica: passband. Center frequency — 
1G5L4 kHz, B/W = 2*1 kHz >3db< B/W = 4*2 kHz 
t 50 db)* 

Sharp CW filter* 200 Hz @ 6 db. 

Notch rejection* up to 30 db* 

Antenna Input: 

50 ohms nominal* 
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73 USEFUL 

TRANSISTOR CIRCUITS 

17 you've been looking for 
a transistor circuit to do a 
special job, chances are there 
is a circuit in this b ook that 
will give you a head start. 
It covers circuits tor audio, 
receive rs, tr a nsm i tte rs and 
test equipment. $1 


INDEX TO SURPLUS 

Do you have a piece of sur¬ 
plus equipment that you want 
to convert but can't find an 
article? If so, this is the book 
you need. It lists ail of the 
surplus articles and conver¬ 
sions in popular electronic 
and amateur magazines from 
1945 to 1966. SI.50 


PARAMETRIC AMPLIFIERS 

For the ham who wants to 
work DX on the bands above 
432 MHi, th ere Is nothing 
that can beat the gain and 
noise figure of a paramp. 
This book shows you how they 
work and how to build and 
use them. Lavishly illustrated 
with photographs and draw¬ 
ings, $3 


HAM RTTY 

More and more hams are 
joining the RTTY crowd every 
day* This I 12-page book 
gives you all the basics and 
tells you what you need to 
know to get started and get 
on the air. Written by W2- 
N5D and W4RWM. $3 


BUY 73 BOOKS 


73 USEFUL A 
TRANSISTOR CIRCUlfc^ 



INDEX TO 


SURPLUS 


PARAMETRIC 
AMPLIFIERS 

lAAAAl 

ffffl 
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ANTENNA 

HANDBOOK 


lr itm 
tiiu 


'Urn 


VHF ANTENNAS 

This handbook by K5JKX is 
a complete collection of in¬ 
formation about VHF and 
UHF antennas, with design 
hints, construction and 
theory* If you've been won¬ 
dering what array you need, 
th is book will give you 
enough background to make 
the right decision. $3 


SIMPLIFIED MATH 

Do es math scare you? It 
shouldn't In this easy-to- 
understand book K8LF1 ex¬ 
plains the simple exponent¬ 
ial system of arithmetic, sim¬ 
ple formulas, logarithms, and 
their application to the ham 
shack* 50c 


HAM TELEVISION 

The Amateur Television An¬ 
thology Is a collection of the 
technical and construction ar¬ 
ticles from the A TV Experi¬ 
menter, edited by W0KYQ. 
If you're interested in ATV, 
this is the book for you* [t 
covers the gamut from the 
simple to the complex in 
amateur television equip¬ 
ment. $3 


DIODE CIRCUIT HANDBOOK by WA1CCH. 

Will drive you right out of your mind, only $1. 

CW by W6SFM explains code and how 
to learn it. 50C 

MILITARY SURPLUS TV EQUIPMENT 

by W4WKM is a necessity to the sur¬ 
plus-scrounging ATV addict. $1 

CUMULATIVE INDEX lists all the ar¬ 
ticles In 73 up through December 1966. 25c 
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■Transistor Circuits . $1.00 

■Index to Surplus __ $1.50 

■Parametric Amplifiers . $3.00 

■Ham RTTY ... $3.00 

■VHF Antennas . . $3.00 

■Simplified Math .$ .50 

-ATV Anthology . $3.00 

CW ....... $ .50 

■Military TV ... _....$ 1.00 

-Cumulative Index __ $ .25 


Please send me the books checked at left: 

Name ..... Call 


Address 


City ... State ... Zip 

Books shipped prepaid in US and Canada. 

73 Magazine 

Peterborough, N. H. 03458 
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CASETTE TAPE RECORDER 

After testing a dozen different makes of cassette 
tape recorders we found that the Valiant was by 
far the easiest to use. The fidelity is good and the 
push button system outstanding. Has battery level 
meter, recording level meter, jack for feeding hi-fi 
or tv, operates from switch on mike. Great for re¬ 
cording DX contacts, friends, at the movies, parties, 
unusual accents and things like that. Once you try 
it you will be usinq it like a camera. Check this 
price anywhere, it is a lu lu! 

SP ECIAL, ONLY $44.50 ppd 
24 HOUR CALENDAR CLOCK 

This clock reads out the day, date and time in 
large, easy to read numbers. None of that little 
tiny number business for your shack. Set this up 
on GMT and never make a mistake again on log* 
qinq time and date* 8' r x3’/s''x3V2''* brushed aluminum 
case. Synchronous self-starting movement, MO v 60 
cycles. Make your operating desk look outstanding 
with this new type of clock. 

SPECIAL $49,50 pp 


TRAVEL-CLOCK RADIO 

Eight transistor clock radio, complete with clock, 
radio alarm, and slumber setting! Weighs less than 
if 2 pounds. Great gift for a trave-ing friend or 
relative. Or yourself. Earphone for private listen¬ 
ing, if you like. Batteries included. 

SPECIAL ONL Y $17,95 pp 
AM-FM DIGITAL CLOCK RADIO 


Here is something entirely new In clock radios- 
a digital clock plus a very sensitive AM-FM with 
AFC radio. This Is the first digital clock radio ever 
imported into the U.S* The radio is all solid state, 
of course. This ma kes a wonderful radio for the 
bedroom. Price clock AM-FM radios, even in the 
bargain fliers, and notice the amazinq low price for 
this one, 

SPECIAL ONL Y $49,50 pp 
DESK NAME PLATE 

Your name and call on a beautiful desk plate might 
normally cost you around $10, These plates are wal¬ 
nut grained and are available with up to 20 letters 
and spaces. You can have your full name or your 
first name and call* Immediate delivery on all orders. 
10" lonq by about I' high. Identify your station 
with one of these plates, 

SPECIAL $2 pp 


I 

REDLINE, Jaffrey, N.H. 03452 


1 

I 


I 

I 

I 

I 

I 

I 


Please send postpaid the following; 
check enclosed. 

□ tape recorder □ desk clock 

Q travel dock radio 

[3] clock am/fm Q name plate 

Name & call ...... 

Address ... ____ _ __ ............... — , 

City & State ... .Zip . 
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A Low-Noise FET Converter 

for 50 MHz 



Here is a FET converter which offers the 
extremely low noise figure of the new T1S 
88 transistor, as well as good cross-modula¬ 
tion performance. This exceptionally low 
noise converter should be valuable to any¬ 
one interested in weak-signal 6-meter recep¬ 
tion. The TIS 88 has a noise figure of 0.8 
db at 50 MHZ and sells for $1.75 in single 
quantities. The ability to get below the at¬ 
mospheric and man-made noise at 50 MHz 
to dig out the weak ones will be especially 
attractive for receiving skip signals during 
the approaching sunspot maximum. In this 
converter, the stability of a cascade rf stage, 
plus a TIS 34 mixer stage biased near cut¬ 
off insures high rf and mixer gains plus 
good overload control. The author also offers 
an optional bias circuit for the rf stage 
for those confronted with unusual antenna 
overload problems. The FET local oscillator 
should also be of interest to the ham build¬ 
er, since there have been few FET receiver 
oscillators in the current ham literature. In 
summary, the clean, crisp reception qualities 
of this FET converter should be pleasing to 
everyone interested in 6-meter signals. The 
builder should be quite happy with the ex¬ 
cellent performance of this unit. 

I 

Circuit description 

The rf stage is a typical cascods circuit 
using a TIS 88 input and a TIS 34 output. 


by Robert D. Morrison WB6YVT 
623 Sonoma Ave. 

Livermore, Calif. 94550 

i’he I [S 88 is a plastic version of die re¬ 
markable 2X4416, while the TIS 34 is a 
plastic version of the popular 2N3823. The 
cascode does not have a better noise figure 
l ban a single neutralized stage but was se¬ 
lected primarily for its better inherent sta¬ 
bility. 

The TIS 34 mixer stage is biased near 
cutoff for high local oscillator injection and 
conversion gain. This type of bias also pro¬ 
vides good overload control and allows high 
rf stage gain. The cross-modulation distortion 
of the FET remains low even near cutoff. 
A TIS 34 is used in a series-mode local 
oscillator circuit. This type of circuit is rec¬ 
ommended for overtone crystals. The oscil¬ 
lator tank output voltage at a 2K load is 
about 10 volts peak-to-peak. The crystal 
frequency of 43.000 MHz produces a con¬ 
verter if output of 7 to 11 MHz. This par¬ 
ticular if frequency range was selected for 
the following two reasons. First, the con¬ 
verter should work well in this frequency 
range with low price receivers which usually 
have limited gain and frequency stability 
from 14 to 18 MHz. Secondly, the 58 Mllz 
carrier of a local channel 2 TV station can 
produce an apparent 50.0 MHz image if a 
14-18 MHz if frequency is used. In this case 
a 58 MHz antenna trap is required at the 
converter input. This reduces the sensitivity 
of the converter. However a 7-11 MHz if 
frequency eliminates the need for such a 
trap. 

Construction 

Two plain aluminum chassis boxes were 
used. A 4" x 211" x 2J4" (LMB No. 107) 
box was bolted to the bottom of a 7"x 
5"x3" (LMB No. EL 753) box to form 
three partitioned compartments. The cen¬ 
ter mixer compartment physically separates 
the local oscillator and rf stages. This con¬ 
figuration reduces local oscillator pickup and 
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MIXER 

TIS34 


RF AMP 

Tisaa 


RF AMP 
TtS34 


OUTPUT 


INPUT 


INI94. 
IN 192 


INI9I. 

INI92 


9 -2SV 
(40 mA) 


OSOU-ATOR 

TIS34 


XTAL 


TIS34 


TIS88 


£FEEOTHRU TERM 
USECO )43) 


BASE DIAGRAM 


Fig. 1 . Schematic diagram of the converter. All resistors are. V-i-watt carbon. All 617)1755 capacitors are 
disk ceramic. Dipped silver mica capacitors are preferred for capacitance values below ] 0 G pf., but disk 
ceramics are acceptable unless otherwise specified. The 1 pf. dipped silver mica capacitors are made by 
Cornell-Dubilier. For best sensitivity, connect the 77S88 source directly to a ground lug as at. A. For 
better overload control, connect the IA'191 (or 1A192» diodes across J } as at CX, and then connect the 
77S88 source to the 330 ohm (.005 nif.) bias net work as at B. 


amplification through the rf stage. 

An electrically continuous circuit ground 
from input BNC receptacle to output BNC 
receptacle has been provided by size 18 bus 
wire. All mechanical connections of wire, 
lugs, screws, and even BNC receptacle base 
are soldered over to provide this electri¬ 
cally continuous ground circuit. This tech¬ 
nique may seem redundant but, in low noise 
circuitry, it is not particularly wise to de¬ 
pend upon mechanical connections for elec¬ 
trical continuity. Ground currents from one 
circuit, in general, should not enter the 
ground circuits of another circuit. This 
ground current isolation is most easily 
achieved by using only one grounding point 
for each circuit. 

Transistor sockets are not used. The tran¬ 
sistor leads are soldered directly to ceram¬ 
ic base standoff insulators (Useco 146QB). 
The transistors, barring electrical accidents, 
should never require replacing. Since the 
converter input is at dc ground, the TIS 88 
should be well protected from dc over¬ 
voltages. The builder who is concerned with 
rf overvoltages or an unusually strong sig¬ 
nal can protect the input with the op¬ 
tional diode and bias circuit described in 
the schematic diagram. These optional cir¬ 


cuits will produce a very slight decrease in 
converter sensitivity. 

Ceramic slug tuned coil forms are used 
throughout. Coil losses are most important 
in the input stage. A slight improvement 
in noise figure might be obtained by re¬ 
placing the input coil and fixed capacitor with 
an air core coil and ceramic base air ca¬ 
pacitor. The air core coil should be of large 
size wire and can be enameled, silver- 
coated, or bare. Tinned wire is not rec¬ 
ommended. The coils should be at least 
one diameter distant from other objects. 
However, air core coils are not actually 
necessary since the converter already has 
a lower noise figure (2 db or less) than 
can ever be used at the fairly low frequency 
of 50 MHz with its high atmospheric noise 
level. 

The %" nut and bolt in the mixer se¬ 
lection is used only to fill a hole in the 
chassis. This hole has been used to bold 
an rf gain control. A 10' K or 1 Meg 
(audio) taper pot had been installed from 
mixer gate to ground and it provided several 
decades of good gain control. However, the 
mixer stage is now biased near cuton, and 
this should provide enough overload control 
for all but the most unusual situations. No. 
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Inside the converter, rf stage on right; mixer in 
center; oscillator on left. 

18 wire lias been used in many places merely 
to obtain high mechanical rigidity. This 
rigidity adds frequency stability to critical 
regions such as the oscillator anti neutrali¬ 
zation circuits. 

Finally, the outside of the aluminum chas¬ 
sis can be rubbed with sandpaper or steel 
wool to give it a pleasing white satin ap¬ 
pearance. 

Alignment 

First of all, it is important that the pow¬ 
er supply or battery have the right polarity 
when plugged into the converter. A med¬ 
ium current diode, with a P.I.V, of 50 volts 
or more has been set in series with the 
power input to prevent damaging the tran¬ 
sistors. fhe converter will operate well for 
voltages in the range of 10-25 volts. 

Connect the converter output to the re¬ 
ceiver with a shielded cable. Without a 
shielded cable, 7-J ] MHz atmospheric noise 
may mask the converter signals. Next con¬ 
nect a signal generator to the converter in¬ 
put. Set the generator at 52 MHz. Set all 
Inning slugs at mid-range. Adjust the os¬ 
cillator coil slug until the signal generator 
signal “kicks” in. Then peak the mixer out¬ 
put, mixer input, rf output, and rf input, 
in that order. The oscillator coil may need 
additional peaking as the other coils are 
adjusted. Since the cascode rf stage is de¬ 
signed for high gain, it may be in oscilla¬ 
tion at this point. Careful adjustment of 
the neutralization coil Ls should stop the 
oscillation and bring the desired signal in 
loud and clear. Neutralization of triode type 
receiver circuits can be difficult especially 
for the inexperienced builder. However, once 


Paris Data 

SM—Dipped silver mica, 

Xa-—turns No, 24 enam. wire close wound on % in. 
dmm. sins: limed form. Tap 1% turns from gnd* 
end, (Miller 4500:!). 

L* — -*10 uh. molded r.f* choke f Miller 9230-44)* 

La — Slug-timed. 9,9 to 1 il ,0 uh, (Miller 4500). 

Lt, Ls* Ln. Lt t U—Slug-tuned* .44 to ,76 uh. (Miller 
4501). 

Ls—2 % turns No. 22 insulated wire wound around 
Winding direction same as L®. 

RFCi, KFCa — 22 uh* molded r.f. choke (Miller 9230- 
52)* 

CRi—Silicon diode (optional)* 50 P.I.V. minimum, 200 
ma. nmi, 

■Ta* 9 1 — Banana jack* 

C?— 15 to 130 pf. mica padder (Arco-EImenco 302), 

Ji, Ja — BNC- receptacle®* 

XTAL— 43.000 MHz, third-overtone, aeries resonant 
crystal. 

the neutralization technique is learned and 
the circuit stabilized, the low noise per¬ 
formance of the triode stage more than com¬ 
pensates for the tedium of neutralization. 
Tapping of the bare finger on the rf stage 
output coil should produce a loud clunk in 
the receiver speaker and a jump in the 
S-meter. While so tapping the finger, the 
neutralization coil should be adjusted for 
smallest clunk in the speaker and smallest 
jump in the S-meter. This will be the ap¬ 
proximate neutralization point, and the stage 
should be stable. Remove the signal gener¬ 
ator and replace it with an antenna. The 
atmospheric noise can be used for the fine 
adjustments of all previously peaked cir¬ 
cuits. A 50 ohm noise generator can be 
used to obtain the very lowest noise figure. 

At VHF frequencies, tuned circuits are 
quite sensitive to component geometries. 
The geometry of the builder’s circuit may 
dilfcr somewhat from that of the author s 
so, to properly cover the 50 to 54 MHz 
range, it may be necessary to slightly 
change some of the values of the capacitors 
in the various tank circuits. It may also he 
necessary to change the value of the RFC 
L- used in the neutralization circuit. 

II a TIS 34 with an extremely small gate- 
to-source cutoff voltage is used for the mix¬ 
er, the local oscillator injection level may 
be too high. This will cause cross-modula¬ 
tion distortion and a profusion of clunks 
and bleeps across the band. This could be 
remedied by changing the values of the 
coupling capacitors Cn and Cu. However, 
for most cases, it should be enough to 
merely try other TIS 34’s until the distor¬ 
tion ceases. 

The converter is designed for 50 ohm 
and output impedances. If the receiver used 
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does not have a 50 ohm input, the number 
of turns of L* should be adjusted for max¬ 
imum gain 

I he measured converter noise figure is 
about 2 db or less. The measured converter 
gain is about 30 db. Further reductions in 
noise figure could he obtained by the se¬ 
lection of an especially quiet TIS 88, and 
by the use of a very high Q coil-capacitor 
combination at the converter input. How¬ 
ever, a 2 db noise figure is more than ade¬ 
quate for six-meter work. 

Since the converter gain is high, an un¬ 
usually strong signal may cause the con¬ 
verter to overload the communications re¬ 
ceiver used as the if amplifier, ( his over¬ 
load problem can be avoided by placing an 
attenuator between the converter output 
and receiver input. 

I would like to thank Texas Instruments, 
Inc. for the sample TIS 88 transistors used 
in the development of this converter. 

. . . WB6YVT 

Hy-Gain Announces New 
6-Element Tribander 

Hy-Gain Electronics Corporation, Lincoln, 
Nebraska 68501 has announced a new 6- 
element tribander beam. The Super Thunder- 
bird TH6DXX, for 10, 15, and 20 meters. 

A new feature is a cast aluminum, uni¬ 
versal tilt-head boom to mast bracket that 
accommodate masts from 1W to 2¥ 2 " and 
allows easy tilting for installation, mainten¬ 
ance and tuning, i t also provides mast feed- 
thru for beam stacking. 

Another exclusive Hy-Gain feature is 
taper-swaged, slotted seamless aluminum 
tubing on all elements which allows easy 
adjustment and re-adjustment. Taper-swag¬ 
ing permits larger diameter tubing where 
strength is important and less wind loading 
at tile tips. Full circumference compression 
clamps are mechanically and electrically 
superior to self-tapping sheet metal screws. 

All Hy-Gain Thunderbird beams incor¬ 
porate the Hy-Gain invented Beta Match 
system for balanced input, optimum match¬ 
ing on all 3 bands and dc ground to elimi¬ 
nate precipitation static. And, new, improved 
separate HY-Q Traps on each hand. 

The Super Thunderbird specs include up 
to 9.5db forward gain, 25db front-to-back 
ratio, SWR less than 1.5:1 on all bands, and 
a 24 foot boom (none longer in the indus¬ 
try). 

Hams interested in further information 
should write to Hv-Gain. 


Important E & E Books 


The VHF Amateur 




vV \ 




by Robert M. Brown , K2ZSQ/ 
W9HBF . A completely up¬ 
dated hand book packed with 
data on vital vhf subjects 
not available elsewhere. The 
author formerly published 
the famous VHF Magazine 
whose back issues are much 
in demand. This new hand¬ 
book incorporates the finest 
vhf material updated from the former publication. 
160 pages. Order EE-65060, only .$4.50 

Amateur Radio Incentive Licensing 

Study Guide 

by Robert M. Brown, K2ZSQ/ 
W9HBF # and Tom Kneitel f 
K2AES . Fully explains the 
new incentive licensing which 
affects both newcomers and 
old-timers. Covers all the new 
FCC Regulations and band 
allocations. Includes multiple- 
choice questions and answers 
for the new Advanced-Class, and modified reouire- 
ments for the Extra-Class exams* Also includes 
sample exams for Novice, Technician, Conditional, 
and General-Class licensing* 160 pages. 

Order EE-050 f only * *__* * * *...$2.75 

Commercial Radiotelephone License 

Q & A Study Guide 

by Woodrow Smith and Robert Welborn . An invalu¬ 
able aid in preparing for the exams for the various 
grades of radiotelephone license or permit. Ques¬ 
tions cover the first four elements of the radiotele¬ 
phone license exam. Answers are comprehensive 
and detailed, 272 pages* Order EE-031, only , $6.95 

Single Sideband: Theory and Practice 

by Harry D. Hooton, W6TYH. The one-source 
reference guide to ssb. Covers the origin and prin¬ 
ciples of ssb, derivation of ssb signals, carrier sup¬ 
pression techniques, sb selection, ssb equipment, 
tests and measurements. Order EE-350, only $6.95 





17TH EDITION OF THE FAMOUS 

Radio Handbook 

Tells how to design, build, 
and operate the latest types 
of amateur transmitters, re¬ 
ceivers, transceivers, and 
amplifiers. Provides exten¬ 
sive, simplified theory on 
practically every phase of 
radio. Broadest coverage; all original data, 
date, complete. 848 pg. Order EE-167, only ' 


Order from your electronic parts 
distributor or send coupon below. 

1 

P.O. Box 68003, New Augusta, lnd M Dept. 73E-K38 I 


EDITORS and ENGINEERS, Ltd. 


Ship me the following books: 

□ No. EE-65060 □ No. EE-031 □ EE-350 j 

□ No. EE-050 □ No, EE-167 i 



Name. 


Address. 


I City. 


.State. 


.Zip. 
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Neutralisation! 


“Neutralize: to make of no effect by 
some opposite force; counterbalance. 1 ” Ob¬ 
viously. this is of concern in amateur radio 
transmitters, to prevent self-oscillation in 
amplifier stages. The receivers, using super¬ 
heterodyne circuits and pentode or tetrode 
tubes, have not generally required neutrali¬ 
zation on the individual stages. Well, not 
until the advent of the triode transistor. In 
fact, not since the earlv 30’s. 

To obtain oscillation, and substain it, re¬ 
quires a gain of at least one, and feedback 
in phase with the input. Let us consider 
then, a typical grounded cathode amplifier, 
as has been simplified in Fig. 1. Assuming 
the grid and plate tank circuits are tuned 
to resonance at the operating frequency, 
where is die feedback path? Since the tube 
reverses the phase by 180°, any feedback 
through the grid-to-plate capacitance would 
approach ISO 1 " if this capacity is large, or 
9n if it is small. As it works out, tubes 
with the larger grid-to-plate capacity seem 
to be the greatest offenders. That is why 
tetrode and pentode tubes were developed- 
to cut down the interelectrode capacity. 
But, this l : edback is 180 out, negative feed¬ 
back, is it not? So, we go to the bottom 
of the tank circuit, either grid or plate, and 
send back a positive feedback signal to 
counterbalance it. Or, do we? If the circuits 
in grid and plate are tuned to resonance, 
they are resistive, hence no phase shift. 
The tube reverses the phase 180°. so the 
feedback through the grid-plate capacity 
can’t possibly be zero. Take a grounded 
grid configuration, however, and with the 
same conditions, the feedback does approach 
zero phase shift. Although the grid acts 
as a shield between the two tuned circuits in 
this case, stray capacitance (or other un- 



Fig. 1. Typical grounded cathode amplifier circuit. 


Roy A. McCarthy, K6EA IT 
737 W. Maxzim Ave. 
Fullerton. Cal. 92632 



Fig. 2, Grounded grid circuit, 

expected impedances) may create oscilla¬ 
tions. 

We certainly do tune the circuits to re¬ 
sonance, so there must be another explana¬ 
tion. There is! The circuits tend to oscillate 
at another frequency where the gain and 
phase shifts ;idd up to tire required specifi¬ 
cations, 1 & 0, respectively. This is why, on 
the CW hands in particular, you may hear 
harsh broad key clicks, yet no carrier is 
present. Tune 50 or 100 kHz away and 
you may find the carrier that is being keyed, 
with only a trace of clicks. As the tube 
is keyed, its gain, and the effective grid- 
plate capacity (which are interrelated at rf 
frequencies) also vary. At some points they 
hit a happy medium and random oscilla¬ 
tions occur. The effective Chi. is the product 
of the gain and the static C S] .. The effective 
gain is determined in part by the negative 
feedback through CL,.. Except for the un¬ 
fortunate circumstance where the circuit is 
not so heavily loaded that it’s reactance is 
negligible over a broad band. Then phase 
shift sets in and oscillations occur. And 
people promptly tell you to add a capacitor 
from the other end of the plate tank back 
to the grid. (C n ). 

This is positive feedback, at the operating 
frequency, but it is compensated for by the 
negative feedback through the tubes inter- 
electrode capacity. That is, at t four operating 
frequency. At other frequencies, it is nega¬ 
tive feedback (hopefully). Any filter has 
phase shift, and the grid and plate tank 
circuits are definitely no exception. The 
higher the O, the greater the phase shift 
near the operating frequency. And naturally 
the gain is higher closer to the operating 
frequency, since the circuit is designed to 
match the amplifier, be it tube or transistor. 
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With all the possible stray impedances pres¬ 
ent in an amplifier using a high Gm tube 
at the higher i requencies, proper neutrali¬ 
zation is extremely difficult, and may re- 
quire a combination of two or more methods. 
But few of them use negative feedback at 
the intended operating frequency. 

By referring to the grounded-grid sche¬ 
matic, it will be noted that this configuration 
does not reduce the problem of grid-to- 
plate capacity, it eliminates it. The remain¬ 


ing problem is cathode-to-plate capacity, 
and, of course, grid lead inductance. In one 

recent article- the author claimed “any 

#■ 

plate-grid capacitance now feeds the signal 
back in wrong phase to regenerate. I 
couldn’t agree more. It feeds it straight to 
ground. ' 

. . . K6EAW 

References: 1. World Book Dictionary. 

2. ham radio, April ’68, page 18. 



"'Yeah, man, like 73" 


DefUrram Answer 

A carrier wave which is used to modu¬ 
late another carrier or an intermediate .sub- 
carrier.—subcarrier . . . K10XK 


DANGER 

73 Transistor Circuits has driven 
hundreds of amateurs right out of 
their minds with joy. Do not send 
$( for this dangerous book. Do not 
send it to: 73 Magazine, Peter¬ 
borough NH 03458, 


DUAL GATE MOSFET 

PRE-AMPS 



to 175 Mhz. $19.95 ppd.' 
to 300 Mhz. $23.95 ppd. 
to 400 Mhz. $27.95 ppd. 
to 450 Mhz. $31.95 ppd. 

• Available from 5 MHz, to 450 MHx. Bandwidth h 
approximately 5% of frequency. 

• Two Dual Gate MOSFET amplifier stages with each 
having a tuned input and tuned output. Each Dual 
Gate MOSFET is actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes. 

• Exceptionally low noise (2.5 DB at 175MHz,), great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
iunction FETs and Single Gate MOSFETs. 

• Internal connections for high impedance AGC or 
manual qatn control if needed. 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance Is 50-75 ohms, 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic. 

• Full wave UHF diodes protect input transistor* 

• Operates on 6 to 16 volts DC, 5 to 15 Ma. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 
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Getting Your 
Higher Class License 

Part VII — Measurements 


In the preceding six installments of this 
study course for the Advanced Class license 
exams, we’ve leaned heavily on theory—be¬ 
cause the point of the whole series is to pro¬ 
vide the additional theory you’ll need to pass 
the exam! 

But all this theory must be tempered some¬ 
what with its practical applications. Any 
practical application of any part of the theory 
is going to involve some type of measurement 
— even though we may not realize that were 
making it. 

For example, simply tuning a receiver is 
making a measurement of the receiver local 
oscillator’s frequency; when a station is tuned 
in “on the nose,” the receiver oscillator is 
operating at a “measured” frequency. Just 
what the measurement may mean is a differ¬ 
ent question. 

Most measurements we make are more de¬ 
liberate than that; we may measure time in 
order to make our log entries, frequency in 
order to stay within the band limits, current 
in order to tune our transmitters, and voltage 
( via the S-meter) to check received signal 
strength. 

The Commission recognizes the importance 
of measurements in practical applications of 
theory, and several questions dealing directly 
with measurement are included on the FCC 
study guide. Among them are (numbers are 
from the FCC list): 

10. How close to the edges of a certain 
amateur band can you safely operate 
a YFO-equipped CW transmitter if 
you are using a frequency meter which 
has a maximum possible error of 0.01 
percent? 

16. What do oscilloscope patterns showing 
25% modulated signals (with no dis¬ 
tortion) look like? 50% 75%? 

22. What are Lissajous figures in oscillo¬ 
scope operation? What patterns would 
be produced on the oscilloscope if the 


signal applied to the horizontal input 
has a frequency equal to 2 times the 
frequency of the signal applied to the 
vertical input? 3 times? 4 times? 

37. Should a voltmeter have high, or low, 
internal circuit resistance? Explain. 

These four questions, with their many 
parts, actually span almost the entire art of 
making electrical measurements. As usual, 
we’li re phrase them to make the basic points 
a little more obvious, and move the emphasis 
from that of specific answers to specific prob¬ 
lems over to that o' the general reasoning 
behind typical problems. 

The first question, in this phase, must be 
“What is ‘measurement’?”, for most of us 
probably think of it as something more than 
it actually is. 

Directly following from the first is the sec¬ 
ond, “How are measurements made?”. The 
third, “How accurate can measurements be?", 
naturally accompanies the second. One of the 
remaining key factors is the question, “Can 
a measurement affect itself?”, and of vital 
practical point is the final question of our 
paraphrased group: “What are measurement 
'standards’?” 

Ready? Let’s go. 

What Is “Measurement”? The word “meas¬ 
urement” means many things to many per¬ 
sons, but most of us tend to think of it as a 
process including more than it actually does. 

A measurement cannot be anything more 
than a comparison of two like quantities, to 
determine whether they are equal, and if not, 
which is greater. The mythical scales of Jus¬ 
tice are a typical example of measurement at 
its most rudimentary level. 

One of the two quantities—the one which 
we are “measuring”—is unknown. The other, 
hopefully, is known, and we call it “standard” 
against which we are measuring the unknown. 

When our comparison device is able only 
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Fig t 1 —Comparison of the unknown quantity (such 
as the weight of the letter} and a known standard 
(the I-ounce weight ) forms the basis of all meas¬ 
urements . Any Measuring instrument which does 
not have the comparison standard within itself is 
merely acting as an indirect comparison device . 
In this case, the initial comparison to a standard 
is known as “ calibration ” of the instrument. 

to indicate exact correspondence and relative 
unbalance, we must have not just one but 
many “standards”, each of which bears some 
relation to the others. Staying with weight 
and scales for our example, we would need 
not only 1-pound standards but also 1-ounce, 
2-ounce, 4-ounce, 8-ounce, 2-pound, 4-pound, 
and 8-pound standards in order to be able to 
“measure” unknown weights from 1 ounce to 
16 pounds within 1-ounce accuracy. 

Some comparison devices are able to indi¬ 
cate the amount of unbalance more precisely; 
well get to them a bit later. The point we're 
looking at now is the fact that all measure¬ 
ments are forms of comparison against stand¬ 
ards. Sometimes the measurement includes a 
counting action (as in measurement of time 
by a clock) but the comparison to a defined 
standard is always involved. 

In ancient history, the standards were con¬ 
siderably less precise than those we use to¬ 
day. The biblical standard of length, lor in¬ 
stance, was the cubit—which was the length 
of a man’s forearm. Just how many cubits 
long a wall happened to be depended upon 
whose arm was used to establish the stand¬ 
ard. As recently as the middle ages, the eng- 
lish-standard “foot” (which today is defined 
as 12 inches) was defined as the length of the 
right pedal extremity of the reigning monarch 
—and varied all over the kingdom when a 
new King took the throne. 


Our electrical standards are much more 
precise, even if they do happen to be phrased 
in the language of physics. A volt is defined 
as the potential produced by a specified type 
of primary-standard cell. An ohm is defined 
as the resistance of a particular and highly- 
specified conductor. An ampere is defined as 
the current required to electroplate a given 
quantity of silver out of a solution of speci¬ 
fied strength. Additionally, each of these 
standard “units of measurement” is defined 
in terms of each of the others by means of 
Ohm’s law, and the whole system of physical 
units is geared together so that all the equa¬ 
tions of physics hold true. 

When we measure a voitage in a circuit, 
though, we aren’t performing any such direct 
comparison—and what we actually measure is 
not voltage, but length! How this can tell us 
the voltage in the circuit is what the next 
question is all about. 



Fig. 2 —In olden days, standards were a bit less 
precise than those we use today , The standard of 
length in England through the Middle Ages, for 
instance, was the King’s right foot—whence comes 
the name of the unit. This was some slight hard¬ 
ship to surveyors when the reign changed, but most 
people could live with it and those who couldn’t, 
didn’t, courtesy of the royal executioner. 

How Are Measurements Made? If measure¬ 
ment means only a comparison of an unknown 
quantity against a standard, how can it be 
possible for us to measure the voltage in a 
circuit by using a voltmeter which does not 
contain any standard voltage source against 
which the unknown can be compared? 

The answer, surprising though it may be, 
is that it’s not. We speak of measuring volt¬ 
age, but we don't. What we actually measure 
is length— the distance across the meter face 
travelled by the needle—and the comparison 
standard is the printed scale under the 
needle. 

How can length indicate voltage? Again, it 
doesn’t; what it does indicate is power. In the 


OCTOBER 1968 


59 










UNKNOWN 


ordinary moving-coil meter movement, the 
electrical quantity which is measured is pow¬ 
er. This power forces the meter needle 
against a spring in some cases, but in more 
sensitive meters the power is only capable of 
pushing the needle partway across its scale, 
i he deflection of the needle is proportional to 
the applied power, and since the meter is of 
fixed construction, the distance travelled 
across the scale by the needle can be used to 
indicate the power. 

We normally calibrate meters to indicate 
either voltage or current, rather than power; 
in a circuit of fixed resistance, though, either 
voltage or current may control the amount of 
power available. If the circuit resistance is 
low, then current is usually the controlling 
factor. If circuit resistance is high, voltage in¬ 
dications are obtained. One rather unusual 
result of this is the fact that a milliammeter, 
calibrated for current, can be used without 
any modifications for measurement of ex¬ 
tremely low voltages. If the resistance of he 
meter movement itself is 100 ohms, for 
instance, and full-scale deflection is obtained 
with 1 mA of current, then the meter may 
also lie used as a voltmeter in the range from 
0 to 1/10 volt. When 1/10 volt is applied to 
a 100-ohm resistance, the resulting current 
flow is 1 mA—and that’s full-scale deflection 
for the meter. At least one commercial VOM 
makes use of this capability to provide a very- 
low-voltage range. 

Don’t become confused by this approach— 
the power used ! >y the meter is not related to 
the power consumed bv the circuit being 
tested. To measure power consumption of the 
circuit, two meters are normally required; one 
measures the current flowing through the cir¬ 
cuit and the other measures the voltage. Cer¬ 
tain special meter movements have been built 
(mostly for ac uses) to combine both these 
measurements in a single meter, and indicate 
power directly on the scale, but you are not 
likely' to run into any of these meters in prac¬ 
tice. 

The type of measurement we’ve been ex¬ 
amining thus far in this section can be called 
“indirect”, since we are not making a direct 
comparison and so are not, in the strictest 
sense of the word, measuring what we think 
we re measuring. Indirect measurement can 
be summarized in the idea that we actually 

m 

measure something which is related to the 
quantity we want to know. The process of 
establishing that relation so that we can trust 
our instruments is known as “calibration”. 


0 


STANDARD 




* 10 V BATTERY 


+ 10 


+ 10 


Fig. 3- Wheatstone bridge circuit shows direct 
comparison measurements. Figures in drawing are 
typical only. If adjustable ratio arms of bridge 
divide the !0-rolt source into 6 and 4 volts re¬ 
spectively (3 to 2 resistance ratio) while unknown 
and standard together divide it into 7 and 3. the 
1-volt difference appears across the meter and 
causes the needle to deflect. When the ratio arms 
are adjusted to also provide 7-3 voltage division, 
no voltage exists across meter and deflection is 
zero. At this time, unknown bears same relation 
to standard as left-hand ratio arm does to right- 
hand ratio arm. This performs direct comparison 
of unknown and standard. 


and could be the subject of an article in it¬ 
self. Most often, calibration is accomplished 
by making a “direct” measurement and an 
“indirect” measurement at the same time, and 
adjusting the “indirect” instrument as re¬ 
quired to make its reading correspond with 
that obtained directly. 

“Direct” measurements involve direct com¬ 
parisons between the unknown and the stand¬ 
ard. One of the most widely known examples 
of this type of measurement is the Wheat¬ 
stone bridge, used to measure resistances. 
Other examples include the Kelvin-Varley po¬ 
tentiometer (not to be confused with the 
variable resistor of similar name) for meas¬ 
urement of voltages, capacitance bridges, im¬ 
pedance bridges, and some types of frequen¬ 
cy-measuring devices. 

I’he action of the ty pical bridge circuit is 
shown in Fig. 3. The bridge contains four 
“arms”, one of which is the unknown resis¬ 
tance and one of which is the standard. The 
other two arms are also standards, but are 
variable so that their ratio to each other can 
be changed. A “null indicator” which may be 
a sensitive dc meter or some other current- 
indicating device is used to detect the “bal¬ 
ance’ condition. Current is provided to the 
bridge circuit, and tire ratio of resistances in 
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the adjustable-standard arms is varied until 
the indicator shows an absence of current 
flow through the center leg of the circuit. 
When this condition occurs, the ratio of the 
unknow n resistance to the fixed standard is 
the same as that of the corresponding adjust¬ 
able standard to its mate; a simple calcula¬ 
tion then produces the value of the unknown 
resistance. 

This works because current will flow be¬ 
tween any two points which are at different 
voltages, but cannot flow between two points 
at the same voltage. Current flowing through 
the two adjustable standards produces a volt¬ 
age drop across each; similar voltage drops 
are produced across the unknown and the 
fixed standard. 

The bridge leg, which contains the null in¬ 
dicator, connects these two path midpoints. 
If the voltage drop across the left-hand ad¬ 
justable standard is not the same as that 
across the unknown resistance, the two ends 
of the null-indicator are at different voltages 
and current can flow. When both voltage 
drops have the same value, both ends of the 
indicator circuit are at the same voltage and 
current flow ceases. 

The absence value of the unknown resistor 
need not be the same as that of the left-hand 
adjustable standard, though, because the total 
current flow in each of the series-resistance 
legs is also affected by the resistance of the 
fixed or the right-hand adjustable standard, as 


STANDARD TOO LOW 


STANDARD*UNKNOWN 



STANDARD TOO HI QH 


'© 



ADJUSTABLE 

standard 

VOLTAGE 


Fig. t This slide-bark voltmeter circuit, while 
too simplified for practical use , illustrates another 
application of the direct comparison technique. 
The resistor to left of meter simply protects meter 
against overvoltage; switch is left open until read¬ 
ing approaches zero, then closed to make instru¬ 
ment more sensitive. IF hen the standard is of 
lower voltage than the unknown, current, flow 
through meter is from left to right and needle 
.deflects ta right. When standard is greater than 
unknown, current flow reverses and needle goes 
to left. When standard and unknown are exactly 
equal, no voltage exists across meter and deflection 
is zero. A era racy depends upon precision with 
which standard can be ad justed. 


applicable. The factor which establishes the 
voltage drops developed is the ratio of left- 
hand to right-hand resistance in each leg; an 
identical voltage drop means an identical ra¬ 
tio, and since three of the four resistances are 
known, the fourth can he easily found. 

Voltage measurement can be done in a sim¬ 
ilar manner, and the "slide-back” voltmeter 
shown in Fig. 4, does just this. The voltage to 
he measured is applied to the circuit, and it 
deflects the null-indicating meter. An adjust¬ 
able standard voltage is applied to the other 
side of the meter to cancel out the effect of 
the voltage being measured. When the two 
voltages are equal, the meter indicates no cur¬ 
rent flow. Such a meter takes no power from 
the circuit under test—the “no power” indica¬ 
tion is used to signal that the adjustable 
standard is equal to the unknown voltage. 

One of the most essential instruments for 
measurement of modulation quality and per¬ 
formance of linear amplifiers operates in a 
direct-measurement mode. This is the oscil¬ 
loscope, which is essentially a gadget de¬ 
signed for the purpose of making direct com¬ 
parisons between two signals and displaying 
the resuts upon its CRT screen. 

Fig. 5. show's how a scope operates; the 
electron gun produces a sharply focused beam 
of electrons which strike the phosphor coating 
of the screen. Wherever the electron beam 
hits, the phosphor glows. Two sets of deflec¬ 
tion plates control the positioning of the 
beam. One set, the V plates, move the beam 
in the vertical direction, up and down. The 
other set, the H plates, move it horizontally 
back and forth. 

In a general-purpose scope, both the V and 
H plates are driven by separate amplifiers so 
that small signals may be built up to the 
several dozens of volts strength necessary to 
produce easily-visible deflections, tn some 
types of modulation-monitoring hookups, 
though, the plates arc driven directly by rf 
signals. 

If two different signals are applied to the 
two different sets of plates, the beam traces 
a path which is determined by the compari¬ 
son of the two signals. For instance, one of 
the main uses of a scope in general service 
work is to examine a waveform. To do this, a 
sawtooth signal which increases linearly with 
time is applied to the horizontal plates. This 
moves the beam across the CRT at a con¬ 
stant speed from left to right, and causes the 
beam to flv back to the left when it reaches 
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Fig. 5 —Oscilloscope uses electrostatic (voltage-operated) deflection of focused electron beam to perform 
comparison. Beam is moved vertically by voltages on f plates, and horizontally by voltages on H plates. 
Phosphor makes beam visible when it strikes screen, and path traced by moving beam provides compari¬ 
son of voltages on the two sets of plates . 


the right edge. The signal to be examined is 
applied to the vertical plates. The beam then 
moves up and down in response to the signal 
being examined, and from left to right at a 
constant speed—and the result is, as shown in 
Fig. 6. a picture of the signal being examined. 

li the sawtooth signal's frequency is exactly 
the same as that of the signal being examined, 
then one complete cycle of the test signal will 
occupy the full screen. If the frequency of 
the sawtooth is cut in half so that the beam 
moves just half as fast, two cycles of the test 
signal will be shown. This is illustrated in 
Fig. 7. 

Since this is one of the major applications 
of a scope, almost all general-purpose scopes 



left to right at constant speed < except for ‘flyback’ 
time . shown exaggerated here). Sine wave up- 
plied to f plates then moves beam up and down . 
reproducing waveform visibly on screen. H-plate 
waveform is turned on end in all these illustra¬ 
tions to show how it moves beam. 


include a built-in sawtooth generator to pro¬ 
vide the "internal sweep signal for the hori¬ 
zontal plates. 

However, there’s no requirement that only 
a sawtooth be used. If you want to compare 
two frequencies of sine waves, you can apply 
one to the V plates and the other to the H 
pair. The resulting display is called a "Lis- 
sajous figure” and can be used to measure 
frequency if one of the two input signals is 
a standard of known frequency. 

Fig. 8. shows how the pattern is developed 
if both signals are of the same frequency. In 
tilts case the pattern may be anything from a 
straight line to a circle, depending upon the 
phase relationships between the two signals. 
If one of the signals is only a fraction of a 
cycle displaced in frequency from the other, 
the pattern will undergo a slow rolling, and 
this can be used to tel! how far from the 
standard the unknown actually is. 

If the unknown signal is twice the frequen¬ 
cy of the known version, a Fig. 8. pattern will 
appear; this is illustrated in Fig. 9. Fig. 10 
shows the development of the pattern when 
the unknown signal is at three times the fre¬ 
quency of the standard, while Fig. 11 shows 
only the pattern for the 4-to-l ratio of un¬ 
known to standard. 

If the unknown is half, one-third, or one- 
fourth the frequency of the standard, the 
same patterns will be displayed but they 
will be turned by 90 degrees. 

Because of the way in which the pattern is 
developed, tins technique produces a station¬ 
ary pattern for any frequency ratio x/v if 
both x and y are whole numbers. That is, a 
ratio such as 8 9 in which the unknown is at 
8/9 the frequency of the standard will pro¬ 
duce a stationary pattern. Whenever the pat¬ 
tern is stationary, you can determine what 
ratio is represented by counting the loops 
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which appear along a vertical edge of the 
pattern and those which appear along a 
horizontal edge. The ratio of vertical loop 
count to horizontal loop count is the ratio of 
the frequencies. 

When a scope is used to monitor modula¬ 
tion the technique is similar in many ways to 
the Lissajous-figure approach, but not iden¬ 
tical. The modulated rf signal is applied to 
the V plates, and the modulating audio is 
applied to the H plates. 

Whenever there is no audio, the carrier is 
constant. This produces vertical deflection, 
but without audio there is no horizontal 
movement of the beam and so the pattern is a 
vertical line in the center of the screen. 

When audio is applied, the rf output 
swings to a maximum at one peak of the 
audio cycle, and to a minimum at the other 
peak. At the maximum peak, the vertical de¬ 
flection is greater, and at the same time the 
horizontal deflection is maximum in the cor¬ 
responding direction. This moves the beam 
to a corner of the display—and since the rf 
frequency is so much greater than the audio 
at this stage, the effect is a taller line at one 
side of the screen. 

At the minimum peak, the horizontal de¬ 
flection is maximum in the other direction and 
the vertical deflection is less because there is 



Fig. 7 —If H-plate sawtooth frequency is just half 
that oj the V-piate sine-wave, two complete cycles 
of the sine wave will be traced on screen rather 
than one. In practice, it’s best to adjust H-plate 
signal frequency to f's that of V -plate signal so 
as to display 3 complete cycles, since first and 
last cycles are usually slightly distorted by flyback 
effects as can be seen here in last part of second 
cycle. If 3 cycles are displayed, center cycle will 
be undistorted and complete waveform can be 
examined. 



Fig. 8 —IF hen sine waves are applied to both V 
and H plates, patterns called “Lissajous figures' 
result. If both sine waves are at same frequency 
as shown here, pattern may be anything from 
straight line to perfect circle depending upon 
phase relationships of the two. In-phase signals 
produce diagonal line (1) while 90-degree phase 
difference produces circle (3), phase differences 
between 0 and 90 degrees produce ellipse (2). 

rainmum rf. The effect is a shorter line at the 
other side of the screen. 

Since the audio signal is continuous be¬ 
tween these two peaks, the beam also oc¬ 
cupies all positions between these two ex¬ 
tremes, and thus paints a “trapezoid” upon 
the screen. 

If you haxe exactly 100 percent modula¬ 
tion, without distortion, the minimum peak 
will cut off before the audio signal reaches its 
a triangle coming down to a perfect point at 
the minimum-peak position. 

If you have overmodulation, the rf output 
will cut off before the audio signal reaches its 
negative peak; the display then will be fust 
like the 100-percent picture except that the 
left-over audio will produce a line sticking 
out from the point. 

If modulation is less than 100 percent, the 
tip of the triangle will never be reached. 

Fig. 12 shows how these patterns are pro¬ 
duced, and Fig. 13 illustrates the patterns de¬ 
veloped by 25%, 50%, 75%, 100%, and more- 
than-100% modulation. 

Note that all these patterns assume that 
the modulator is operating without distortion, 
so that the modulated signal is a faithful re¬ 
production of the original audio. If distortion 
is present, the sides of the triangle won t be 
straight; instead, they will be curved. What 
this display actually amounts to is a picture 
of your modulator at work—and that’s why 
it’s so helpful. 
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V-PLATE SIGNAL (UNKNOWN) 



Fig. 9 — When sine-wave signal of twice frequency 
of H-plate signal is applied to V-plates, figure-8 
pattern is traced as shown here. Phase differences 
will rotate pattern; as pattern is moved , it gives 
illusion of being a cylinder with the pattern traced 
on the surface of the cylinder. Pattern for 2-1 
ratio may resemble a U, if phasing is such that 
points D and 11 coincide on trace while A and 
C match. This happens when H-plate signal is 
90 degrees out of phase with signal shown here. 

The “bowtie” or two-tone-test measurement 
of SSB linear amplifier adjustment amounts 
to exactly the same thing as the trapezoid 
test for AM modulation. The only difference 
is that you get two patterns tip-to-tip on the 
bow-tie lest; it’s interpreted in just the same 
wav. 

The oscilloscope can also be used as a 
voltmeter, and is one of the best such instru¬ 
ments available for measuring ac since the 
comparison is direct and visual. The tech¬ 
nique for using the scope as a voltmeter is 
simply to determine how much deflection is 
produced by a “standard” voltage, and then 
compare this to the deflection produced by 
an unknown voltage. The comparison can be 
made by measuring the length of the line 
produced by the deflection. A voltage which 
produces a line twice as long as the standard 
is a voltage twice as great as the standard. If 
the line is 74/100 as long, the voltage is 74/ 
100 of standard. By proper choice of standard 
and line length, you can get greater accuracy 
by this method than by any moving-coil meter 
movement. Thus the scope can be used as 
either a direct or an indirect measuring in¬ 
strument. 

Most measuring instruments, though, are 
limited to one or the other of the modes, 
flow can you tell which is which? 

Any measuring instrument which includes 
the word “bridge” in its name is likely to be 
a direct-measurement device, while those 


which include the word “meter” in their 
names are more likely to be indirect devices. 

A notable exception to this general rule is 
the “SWR Bridge; the instrument which origi¬ 
nally bore this name actually was a bridge, 
and thus a direct-measurement instrument, 
but the original circuitry has long since been 
replaced in popularity by a directional-cou¬ 
pler- based hookup which is more accurately 
termed an SWR meter. The measurement is 
indirect. 

Hotv Accurate Can Measurements Be? The 
two points we’ve established so far about this 
business of measurement are ( ') that any 
measurement is a comparison of an unknown 
quantity against a known standard, and (2) 
that most measurements we make are made 
indirectly rather than directly, 

The next natural question is, “How ac¬ 
curate can a measurement be?” 

It may not appear obvious that no measure¬ 
ment can be perfectly accurate, and that all 
measurements must include at least some 
margin for error—but it’s true. 

For a measurement to be perfectly ac¬ 
curate, the quantity being measured would 
have to be identical to the standard in every 
possible respect. If we were measuring 



Fig, 10 —At 3-1 ratio pattern is developed in this 
manner. Again, many patterns are possible at 
this ratio due to possible phase relationships; if 
either signal is offset in time from that shown 
here pattern will change as discussed in caption 
of Fig, 9. If pattern is made to rotate by slight 
adjustment of frequency to produce tiny difference, 
from 3-1 ratio, number of cycles can be counted 
tv i determine which standard pattern is being dis¬ 
played. 
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Fig. 11 — This is one of the many possible 4-1 
l/ssajous figures. Any offset of either signal from 
lime relationship shown here will change the 
pattern, but in all cases it will be stationary and 
will have four points at the top edge and four 
at the bottom, as does this one. Frequence ratio 
of vertical signal to horizon signal is same as ratio 
of number of top-oi4)oUom points to number of 
"side' points; all patterns shown here have only 
one “Mde" point, 

weight, for instance, not only would the two 
have to match perfectly in the number of 
pounds and ounces represented, but also in 
the number of atoms represented, and even 
in the number of neutrons in the nucleus of 
each atom on either side of the comparison. 
What’s more, if so much as a single cosmic 
ray were to hit one of the two items in com¬ 
parison and not the other, then at least some 
part of the mass of the one hit would be 
changed to energy and the exact match would 
no longer be exact. 

When you consider the number of ele¬ 
mentary atomic particles involved in even 
the smallest practical standard of weight, and 
then hang on the requirement for exact 
matching of each and every one of these, 
you may not be outside the realms of theoreti¬ 
cal “possibility”—but the probability of ever 
achieving such a match is vanishingly small. 
It’s much more likely, for instance, that a 
monkey typing at random would produce the 
complete works of Shakespeare—and that is 
an event which lias been calculated as likely 
to happen not more often than once in ten 
times the total history ol the universe to date! 

To continue this line of “unreason” a bit 
longer, just consider the practical question: 
How would you know you had such a match 
if you achieved it? 


All the objections we’ve raised here to 
bring out the impossibility of a ‘perfect” or 
“zero-error” measurement of weight apply 
equally to any other measurement by com¬ 
parison. The main point is that “zero” error 
means just that—no error at all—and an error 
y s 1 ttlf^ as one-filtieth the diameter of a 
single electron is still an error. 

While “perfect” measurements are not pos¬ 
sible, its not only possible but relatively easy 
to make “practical” measurements to any de¬ 
gree of accuracy you’re willing to afford. 

Our ordinary milliammeters and voltmeters, 
such as we use in most of our ham-radio 
measurements, are usually rated at “5 per¬ 
cent of full scale” accuracy; Many are rated 
at “25T instead of “5”. 

If we want more accurate measurements 
than this though we can go to lab-quality 
instruments quaranteed to be within % of 1% 
of full scale. 

And if that’s not enough and we have 
several thousand dollars to lay on the line, 
we can use 5-place digital voltmeters and 
read voltages to a guaranteed accuracy of 
five significant figures. In terms of length, 
that’s more accurate than one inch in one 
mile. 

The major problem with the use of higli- 
aeeuraey instruments such as these, incident¬ 
ally, is being sure that their original calibra¬ 
tion is accurate. After all, no measurement 
can be more accurate than the standard 
against which it is compared. To use five- 



quality of AM signal is developed m manner very 
similar to Lisajous figures as shown here. Pattern 
shown represents about 98% modulation (100% 
was not used in order to show how the negative- 
peak trace is developed). Audio signal should be, 
taken from the modulator output, and RF signal 
sampled from the antenna feedline or antenna 
tuner , to get proper phase relationship and pro¬ 
duce straight-sided patterns. 
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place accuracy, you must have a standard 
which is more accurate than five places. 

While we’re talking about accuracy of volt¬ 
meters and the like, it’s a good time to estab¬ 
lish just what that “5% of full scale” rating 
really means. Most of us tend to unconscious¬ 
ly assume that it means 5% of the indicated 
reading. If vve read “100 volts” from the 
scale, we assume that the actual voltage is 
somewhere between 95 and 105 volts. 

Actually, the 5% is “of full scale,” and trans¬ 
lates to an absolute error. On a 300-volt 
scale, the possible error would be 0.05 x 300, 
or 15 volts either way. On a 150-volt scale, 
it would be just half as much. On a 1000-volt 
scale, however, it would be 50 volts either 

way. 

¥ 

If were using a general-purpose multi¬ 
meter to make this measurement, most likely 
we are able to choose any of these ranges 
by simply switching to a new range. In this 
case, the same meter will have an absolute 
error of from 7.5 to 50 volts, depending upon 
the range which we select. 

This is the reason for the general rule in 
making measurements: always make the 
measurement using a scale which brings the 
measurement as near to full-scale as possible 
without going off-scale with the reading. The 
purpose of the rule is to minimize error. 

Voltages and currents are not the only 
things which we measure, however. Frequen¬ 
cy is another item which we must, by law, 
measure rather accurately. 

When we use a 100-kHz frequency stand¬ 
ard to make our measurement, we re doing 
it more or less directly. If we use a beat- 
frequency frequency meter, were indirect. 
In either case, though, we will always have 
some error. In a standard or direct measure¬ 
ment this error is usually discussed as “so 
many parts in 10 to the—th” which is engi- 
neeringese for mighty small parts of a percent 
and can he translated most meaningfully as 
“so many cycles per megahertz” or whatever. 
For instance, an error rated as “one part in 
10 ” would be one Hz in 1,000,000,000 Hz, 
or one Hz in 1,000 megahertz. The stand¬ 
ard frequency station WWY (about which 
well say more later) maintains considerably 
greater accuracy (less error) than this. 

When our measurement is indirect, it's 
more usually specified as to error by a per¬ 
centage rating such as 0.01 percent. This, 
too, can be converted rather readily to “x 
Hz per megahertz or some similar approach. 


For instance, the military surplus I1C-229 or 
LM heterodyne frequency meter is usually 
considered to have an accuracy of 0.01 per¬ 
cent when calibrated and operated in the 
manner originally intended. If you use tills 
instrument to measure the frequency of a 
signal near the bottom end of the 20-meter 
band, around 14.0 megahertz, die 0.01 per¬ 
cent accuracy won’t let you be certain that 
the reading you get is exactly the frequency 
of the signal. 

But 0.01 percent of 10 megahertz is 
1/10000 of 10,000,000 Hz or 1000 Hz, which 
means that the accuracy of our instrument is 
1000 at 10 Hz or 100 Hz per megahertz. 
When we use it at 1.4 megahertz, our possible 
error is 1400 Hz. 

The practical meaning of this uncertainty 
in our measurement is that we should assume 
that the band limit (in this case) is 1400 Hz 
higher than it really is at the low end, and 
1450 Hz lower at the high end. Then if we 
measure a signal as being at our pseudolimit 
of 14.0014 MHz, it must be inside the band— 
because our maximum error would put it only 
at the actual bottom edge, not outside! 

With the same instrument but in the 28- 
MHz band, we could measure band limits 
only to within 2800 Hz at the low end and 
2970 Hz at the high end. 

The important thing here is to remember 
that absolute accuracy in Hertz becomes 
less as the operating frequency goes up, 
since the percentage of error remains con¬ 
stant. 

Can Measurement Affect Itself? Closely 
allied to the question of accuracy and error 
is the question whether the mere act of mak¬ 
ing a measurement can have an effect upon 
the measurement made. 

Let’s look first at the everyday variety of 
voltmeter. We’ve already discovered that it 
actually measures length instead of volts, 
and the length is related to the voltage by 
way of power which moves the needle across 
the scale. 

Where does this power come from? 

In the ordinary voltmeter, which has no 
internal power source of its own, there’s only 
one possible place—from the circuit being 
measured! 

But if were drawing power from the cir¬ 
cuit while we make the measurement, and 
not doing so when the meter is removed, then 
the mere act of hooking up the meter must 
involve a change in the circuit—and there’s a 
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Fig, 13 Modulation percentage can be measured 
by these patterns, but it’s easier to estimate it 
using these five examples. Overmodulation causes 
a ‘tail’ at point of pattern as shown; undermodu¬ 
lation prevents point from being developed. Con- 
trolled-carrier transmission will prevent line in 
center from being developed; it’s the carrier-only 
line traced whenever modulation is absent from 
signal. 


chance that conditions while we measure are 
not the same as those when our meter is 
taken away. 

If you want to see how much change this 
may be, try measuring the A VC voltage of 
a receiver, using a 1000-ohm-per-volt volt¬ 
meter. No matter how strong the signal com¬ 
ing in, you will be hard-pressed to find more 
than a very small fraction of a volt in most 
such circuits. 

The reason is that the 1000-ohm-per-volt 
meter has a total resistance of only 100,000 
ohms if set to a 100-volt scale—but the series 
resistor in most A VC circuits is on the order 
of 5 megohms. The 100-volt meter acts as 
a 100 K resistor to form a voltage divider 
and reduce AVC voltage to 1/50 its normal 
value—or about M» volt in most cases. 

Using a 20,000-ohm-per-volt meter instead 
will help matters somewhat, but the effect is 
still rather large. Total resistance of this 
meter on a 100-volt scale would be 2 meg¬ 
ohms, which is series with a 5-megohm re¬ 
sistor would reduce the voltage to 2/7 its 
normal value. This is still less than half the 
voltage present when the metef is removed. 

Vacuum-tube voltmeters normally have ex¬ 
tremely high input impedance, at least 11 
megohms* regardless of the scale to which 
they are set. Using one of these on the same 


example AVC line, the voltage-divider effect 
would be only H/ll + 5 or 11/16—but even 
with this meter the AVC voltage would be 
some 31% less with the meter hooked up 
than when the meter is absent. 

Apparently, then, connection of any mea¬ 
suring instrument to a circuit will upset that 
circuit to some degree. This would mean, if 
taken to extremes, that even if perfect in¬ 
struments were available and even if that 
impossible perfect measurement could be 
made, we would still have inaccuracy when¬ 
ever we attempted to make an in-circuit 
measurement due to the effects of the instru¬ 
ments upon the circuit. 

That’s true. It s one of the basic principles 
of physics, known as the ‘uncertainty’ prin¬ 
ciple. No measurement can be exact, because 
the act of measurement in itself disturbs the 
quantity being measured and thus introduces 
error. 

It works both ways, too. While the instru¬ 
ments upset the circuit, the circuit also can 
affect the instruments. A standard voltage 
source may be extremely accurate so long as 
no current is taken from it—but any load 
may ruin its accuracy. 

The effect is particularly noticeable when 
making measurements of frequency. A fre¬ 
quency meter is not likely to have much 
influence upon the crystal or VFO in a good 
transmitter—but the transmitter’s output sig¬ 
nal may easily “pull” the frequency meter 
by a few cycles, and thus destroy accuracy. 

If the instrument and the circuit are not 
connected to each other in any way, then 
neither can affect the other—but neither are 
you able to perform any measurements. If 
they are connected too well, each will affect 
the other in so great a manner that any 
measurements you make are inaccurate. 

The answer to this seeming paradox is to 
connect them, in order to make measure¬ 
ments, but no more closely than is neces¬ 
sary to permit the measurement to be made. 
A frequency meter is normally coupled to the 
circuit under test only by incidental radiation 
in the room—this is enough, and any wire 
connection would be too much. Voltmeters, 
on the other hand, require wire connections, 

When close connections must be made, as 
with voltmeters, the loading effects can be 
minimized by making the meter’s internal 
resistance as high as possible so that it looks 
as much as possible like an open circuit to 
the device being measured. VTVMs, for ex- 
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ample, are designed specifically to provide 
extra-high resistance—and as we have seen 
even this is not always good enough. 

But high internal resistance is not always 
a good idea for meters. Current meters should 
have as little resistance as possible, for ex¬ 
ample, since they should look as much as 
possible like a straight piece of wire to the 
external circuit. 

What Are Measurement Standards? 
Throughout this discussion we’ve been talk¬ 
ing about “standard” quantities and units, 
but we haven’t yet seen where the “standard” 
comes from. 

Actually, for any one type of measurement 
such as length, voltage, resistance, etc., the 
“standard” is entirely arbitrary. The ;m- 
portant Ihing about any one standard is sim¬ 
ply that everyone who uses it must agree that 
it is the standard, so that measurements made 
by one individual can be meaningful to any¬ 
one else. An example of the confusion which 
can arise when tills factor is ignored is the 
“gallon”; in the United States, a gallon is 
four quarts, which is equal to 231 cubic 
inches of water. In Great Britain, however, a 
“gallon” is not the same. There, the “Imperial 
gallon” is the standard, and it is equal to 
1.2009 U.S. gallons! 

Another example of similar confusion is 
the “mile” which we use on land, and the 
"nautical mile” used at sea. The “pound” in 
Russia is only 0.90282 of our “pound”—and 
the Troy pound used by silversmiths con¬ 
tain only 12 ounces. 

Many similar examples can be found in any 
good encyclopedia. A standard is “standard” 
only to those who accept it. 

In radio and electronics, fortunately, the 
standard units are almost universally accepted 
by everyone. We work with quantities which 
are very closely related to the basic standards 
of nature, and when we agree upon standards 
for measuring those basics—time, and electric 
charge—the rest of our standards are com¬ 
pletely fixed by the interdependence of all 
our quantities. 

For instance, if the “volt” and the "ohm” 
are defined, then the “ampere” is also defined 
by Ohm’s Law and no additional standard 
for it is necessary. 

The most basic of all our standards is that 
of time. In this country, the time standard is 
maintained by the National Bureau of Stand¬ 
ards and is made available to all through the 
broadcasts of station WWV. 


These broadcasts are on frequencies at ex¬ 
act multiples of 5 MHz throughout the high- 
frequency spectrum, as well as one at 2.5 
MHz; the ones most generally used are on 
5, 10, and 15 MHz, The frequency itself is 
the basic time standard; by counting 10 mil¬ 
lion individual cycles of the 10-Mc transmis¬ 
sion you have a “standard” second. 

For user convenience, though, WWV does 
the counting and superimposes a “tick” on 
the signal at precise 1-second intervals. This 
“tick” consists of exactly 5 Hz of a 1000 Hz 
tone (also derived directly from the main 
standard), and the time standard is irom the 
beginning of the first cycle of one tick to the 
beginning of the first cycle of the next. 

For our purposes this is accurate enough, 
but for many more scientific uses the error 
introduced into the standard by the radio 
transmission path from WWV’s transmitters 
at Boulder, Colo., to the receiving station is 
excessive. For these users, low-frequency 
transmissions at 60 kl [z are made; at this very 
low frequency, transmission-path errors are 
minimized and frequency accuracy of one 
part in 1,000,000,000,000 are possible. This 
amount of error is approximately the amount 
represented by the thickness of a cigarette 
paper compared to the distance from earth 
to the moon. That’s very close—but it’s not 
exact! 

Since frequency of a signal is simply the 
count of the number of cycles within a stated 
period of time, the standard for time is simul- * 
taneously the standard for frequency. Thus 
WWV provides a frequency standard against 
which we can all compare any signal we de¬ 
sire. 

Other time standards are maintained by 
the Dominion Observatory at Ottawa Can¬ 
ada, through station CHU at 3.330, 7.335, 
and 14,670 MHz; by station MSi at Rugby, 
England, operating on 2.5, 5, and 10 MHz; 
by ZUO at Olifantsfontein, South Africa, 5 
MHz; by JJY, Tokyo, Japan, 2.5, 5, 10, and 
15 MHz, and a number of other governments. 
In addition to WWV, the NBS operates 
WWVH in Honolulu (which is slaved to 
WWV in such a manner that it’s possible for 
you to receive both at the same time with¬ 
out interference). 

In this country, our standards of voltage 
and resistance are also maintained by the 
NBS. Only one “primary” standard of each 
exists. From these, "secondary” standards 
are developed and all actual use involves the 
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No, were not lazy! Its just that 
Popular Electronics’ (Dec. 1967) 
tells the DX-150 story so well. 
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\2 VDC Power Set Matching Speaker 


And only Radio Shack 
has this 119.95 receiver! 

Thousands of hams and swl’s have discovered that 
Radio Shack's Realistic DX-150 is truly the "break¬ 
through" full coverage receiver of 1968. It’s the 
100% solid state receiver that banishes forever tube 
failure, tube heat, tube drift, and — thanks to its 
built-in 117V/12V supply — your dependence upon 
AC current when power fails or on field day. The 
brilliant DX-150 is NOW IN STOCK in every one 
of Radio Shack’s over 200 stores . 

CAVEAT EMPTOR 

Since DX-150 is certain to be the world’s most imi¬ 
tated communications product, we advise our read¬ 
ers that "solid state” on a receiver is not necessarily 
indicative of selectivity, sensitivity and "feel." The 
DX-150 is built to S200-S300 performance specifi¬ 
cations; its modest $119-95 price tag simply desig¬ 
nates the extent to which we have sacrificed tra¬ 
ditional markup to establish REALISTIC as a qual¬ 
ity line! P.S. — DX-150 is a hefty 14 lbs., with a 
1214 " dial, extruded 11-control front panel, and 
1414x814x614" in size. It’s just the picture that’s 
little! Our no money down policy makes the pain 
little, too! 


f 


FILL IN AND MAIL ORDER TODAY! 

RADIO ( EAST: 730 Commonwealth Ave., Boston, Mass. 02215 
SHACK l wEST: 2615 West 7th St > Fort Wofth ' Texas 76107 

Please rush me the Item I’ve checked below. Dept. 73m-34 
I enclose $—___, plus 50V for postage and handling: 

□ FREE 1968 Catalog □ Matching Speaker, 20-1500. $7.95 

O Receiver. 20-150, □ 12 VDC Power Set, 20-1501, $7.95 

$119.95 

Name (print) -- 

Street ---- 


State 


Zip 
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secondary (or even more remote copies) 
versions. 

The NBS primary standards agree with 
the definitions adopted by the International 
Committee on Weights and Measures. These 
definitions establish the ‘ ampere’ as an elec¬ 
tric current which would produce between 
two conductors of infinite length and neg¬ 
ligible cross-section separated by one meter 
distance in a vacuum, a force of 0.0000002 
newton per meter. The ‘‘volt’’ is then defined 
as the potential which causes a dissipation 
of one watt when a current of one ampere 
flows, and the “ohm” as the resistance which 
permits one ampere to flow when one volt 
potential appears across it. The coulomb (unit 
of electrical charge) is similarly defined as 
the amount of charge transported in one sec¬ 
ond by a current of one ampere, while the 
farad and the henry are also defined in terms 
of coulombs, volts, and amperes. 

These “standard” definitions may sound as 
if they go in a circle—to measure any one of 
them you must already know all the others. 
In practice, that’s just about the case. 

It is possible to measure the forces involved 
in the definition of an ampere and so deter¬ 
mine a standard ampere directly—but since 
the ampere exists only while current is flow¬ 
ing, the standard ampere cannot lie preserved 
to use as a comparison standard! 

The procedure actually followed to estab¬ 
lish a primary standard, as a result, is 
to build coils in such a manner that their 
inductance can be calculated very accurately 
and then to use these coils together with a 
standard one-ampere current to measure out 
standard resistances. The resistance standard, 
together with the current-measuring devices, 
permits establishment of a voltage standard. 

The primary standard which result provide 
permanent references for measurement of 
both voltage and resistance; the current 
standard—which is the only one which can be 
established directly in the first place—is then 
derived from the voltage and resistance 
standards whenever it is needed. 

if you want some exact figures for stand¬ 
ards, the coulomb (which is the unit of elec¬ 
trical charge) is supposed to be the charge 
of 6,280,000,000,000,00< ),000 electrons, give 
or take a few million billion. The ampere 
is derived from this as the number of cou¬ 
lombs which pass a given point in one sec¬ 
ond. The ohm is defined by some as the re¬ 
sistance of a column of mercury at 0° C, hav¬ 
ing a length of 106.300 cm, a mass of 14.4521 


grams, and constant cross-sectional area; the 
volt is then defined as the potential which 
permits one ampere to pass through one 
ohm. 

For everyday purposes these official stand¬ 
ards don’t give us much help. Simply deter¬ 
mining the basic standards accurately enough 
for any use is a most delicate and costly op¬ 
eration. Fortunately, there are many “stand¬ 
ards” readily available which are accurate 
enough for almost all our uses. 

For instance, you can buy resistors which 
are guaranteed to be 1% accurate for less 
than a dollar. If you need accuracy of 0.01% 
you can get this too, but it will cost a little 
more. For most ham applications, since our 
meters themselves are only 2% accurate at 
best, the 1% standards are plenty good. 

A mercury cell is a pretty good voltage 
standard, since it produces 1.34 volts for 
essentially its entire life. In a pinch you can 
even get bv with a fresh size D flashlight 
cell, which should produce 1.581 volts, but 
the voltage of these carbon-zinc dry cells 
varies with age and so they are not so trust¬ 
worthy. 

A zener diode offers another standard- 
voltage reference. While most such diodes 
are rated to only 5% accuracy, any one diode 
will have a constant voltage drop through¬ 
out its life if it is not abused, and so it can 
be used as a secondary standard once you 
have calibrated it against some more ac¬ 
curate primary standard. 

The best frequency standard is a quartz- 
crystal oscillator which has been calibrated 
against the transmissions of WWW How¬ 
ever, commercial AM broadcast stations are 
required by law to remain within a 20 Hz 
of their assigned frequency, and you can 
use a VFO which has been zero-beat against 
a broadcast station to provide a reasonably 
accurate standard in an emergency. 

The one item vou should not use as a 

r' 

standard is a meter, no matter how costly or 
how accurate its rating. Meters are suffi¬ 
ciently delicate that any small shock can 
throw them off; their accuracy should never 
be trusted except immediately after they 
have been compared to some known stand¬ 
ard. This process is called “calibration” and 
should be carried out at regular intervals for 
all meters, although almost none of us do so. 

Next month. As our series draws toward its 
close, we’ll move closer to the state of today’s 
art and take a look at semiconductors. ■ 
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We guarantee that we will ship all orders 
for 10 crystals or less within 24 hours 

of receiving the order. 





SEND FOR OUR 1968 CATALOG OF 
PRECISION QUARTZ CRYSTALS AND ELECTRONICS 
FOR THE COMMUNICATIONS INDUSTRY 




SENTRY MANUFACTURING COMPANY 

1634 Linwood Boulevard-Oklahoma City, Oklahoma 73106 

PHONE: 405-232-1431 

















More on Receiver Blocking 

Strong-Signal Receiver Modifications 


The problem of the blocking of a receiver 
if by a strong, nearby signal, has been dis¬ 
cussed. 1 ’- Further experience indicates that 
a more-standard approach that applies 
equally wel! to transceivers, has some ad¬ 
vantages. 

In several types of equipment, there has 
been a spurious oscillation when a separate 
exciter uses the heterodvne crystal oscillator 

W jr 

of the receiver, as must be done in the trans- 
ceive mode. This oscillation may not be 
identifiable by others because it usually is 
not modulated. The only identification seems 
to be the coincidence of VOX action, which 
can be matched between the spurious and 
the true signal using two receivers. In one 
case, the oscillation was strong enough to 
prevent normal modulation. 

With Collins S-Line in OPR {unmuted 
receiver) condition, the 6146 and linear 
amplifier plate current were noted to be 
above the normal static levels. Subsequent 
investigation disclosed an 8-tube oscillation, 
as follows: 

The antenna relay K2 in “transmit” feeds 
a small amount of power to the receiver 
contact leaf. This is fed through the co¬ 
axial cable to the receiver antenna input. 
Then it goes through the rf stage, and to 
the first mixer. The cathode of the latter 
leads to T2, one side of which is tuned by 
the preselector knob. T2 also passes from 
the receiver through a coaxial cable, in 
transceive patching, to the “RCYR xtal osc 
input” of the exciter. This leads to the sec¬ 
ond mixer tube, the 6AH6, the 6CL6. and 


V2 |—► 



Fig. 1. Removal of AG(. connection to prevent 
blocking of receiver. 


E. H. Conklin, K6KA 
Box 1, 

La Canada, Calif, 91011 



GAIN CONTROL 

Fig. 2. ACC resistor detached from the grid and 
rf choke connected. 

a pair of 8146’s to the antenna relay, K2, 
completing the circuit. 

In my equipment, the oscillation has been 
found only on the 21 and 28 MHz hands, 
when using a short 16-inch rf patchcord. 
This short cord is necessary to prevent the 
exciter from sucking out heterodyne crystal 
oscillator power, and making the receiver in¬ 
sensitive. The longer cable allows the oscil¬ 
lation only on one band. 

If the receiving antenna lead is removed, 
or the rf tube pulled, or any other break 
made in this long circuit, the oscillation 
stops. In fact, the lower tube voltages used 
on C\V also sometime confine the problem 
to the SSB mode. 

Normally, the S-Line does not have this 
trouble when the receiver is muted in the 
STB (muted) switch position. However, in 
order to prevent blocking of the age by 
local stations, the shortening of the rf tube’s 
grid capacitor, provision of cathode bias, 
and removal of the age connection as shown 
in Fig, 1, meant that one less tube is muted. 
This allows a small amount of oscillation to 
continue in STBY position. 

A good way to stop this was found to be 
possible, as shown in Fig, 2. The grid con¬ 
denser of the rf stage is left in (or reduced 
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Four NEW Two-Element 


SINGLE BAND QUADS 

Model MCQ-10 for 10 meters 
Model MCQ-15 for 15 meters 
Model MCQ-20 for 20 meters 

TRI-BAND QUAD 

Model MCQ-3B for 10, 15 & 20 meters 


Designed and Engineered for Superior DX, the new MCQ's 

(Mosley Cubical Quads) are rated to 1 KW AM and 2 KW 

P,E,P, SSB, Maximum Front-to-Back and Forward Gain. 

A Single 52 ohm Line feeds the Quads via a Gamma Match 
resulting in a low SWR over the full bandwidth. The Square 
Configuration of the MCQ Series guarantees better 
performance by providing optimum electrical efficiency. 

The Durable, Lightweight, Weatherproof Aluminum Construc¬ 
tion yields a lifetime of maintenance-free enjoyment. 



For detailed brochure. Write Dept, 169 
FREE 1968/69 Mosley Antenna Catalog. 


and receive a 


Dept. 169 

4610 N-. Lindbergh • Bridgeton, Missouri 63042 











































































Fig. 3. Removing if stages from the rf gain control. 

to 100 pi), the age resistor is detached from 
the grid, and an 0.1 inH rf choke is con¬ 
nected to the grid. The bottom of this choke 
is connected to the arm of the rf gain con¬ 
trol, R56. Now, muting is normal, and S- 
meter operation is normal—if you don't mind 
the rise in meter reading when the rf gain 
control is retarded. 

There is a considerable loss in sensitivity 
(SN/N) when the rf gain control affects 
the rf stage. This had been stopped with the 
modification of Fig. 1, but is still present 


UGHTS! ACTION! CAMERA! 



SMILE... You’re on TV 


Just think] TdaviiJng your family and relative! on 
the living room TV set with YOUR OWN TV CAMERA, 
Interested?? No matter whether you're considering m 
camera built primarily from jgnkbox parts or from a 
complete kit, ATV RESEARCH has lust what you need. 
Over 8 different tube and transistor models to select 
from. STARTER KITS SI8.95 up . . * MAJOR COM¬ 
PONENTS KITS *58,25 up * . , COMPLETE KITS 
{transisiorized & printed circuit} $149.50 up. 

Get started in this FASCINATING HOBBY today by 
writing for a copy of our NEW IH8 catalog* It-con¬ 
tains a comprehensive listing of kits, lenses# vidlcon 
tubes, tripods, focus/deflection coils (both regular and 
slow scan); plus plans, automatic light kits, charts, 
etc, Please Include 10£ to cover cost of mailing. 

itfabUshmd deafer Inquire* Invited* 


"wW ElMl/SBGK] 


with the modification of Fig. 2, if the if age 
bus is left connected to the arm of the rf 
gain control. I do not find any reason to use 
the rf gain control in the presence of fast- 
attack, slow decay age, or without age, on 
SSB, AM or CYV. Therefore, it is attractive 
to leave the if stages off the rf gain control, 
and to use this control only for the rf tube. 
See Fig, 3. 

This is easily done by lifting the correct 
black-red-orange (in my receiver) lead from 
the age bus to the terminal strip forward of 
the coil cans, and to connect it to the nega¬ 
tive end of the 330-olim bias resistor, R33, 
on the next terminal. The rf choke lead from 
the rf stage then can be connected to the 
terminal leading to the arm of the rf gain 
control, R56. 

Now, there is no longer any if blocking 
by nearby strong signals, the rf tube is 
muted normally, effectively preventing the 
round-about spurious oscillation in “Trans- 
eeive” mode. The S-meter (which still needs 
a 100-ohm resistor across it whenever age 
is removed from the rf stage) reads normally 
at all settings of the rf gain control. 

There is no need for by-passed cathode 
bias in the rf tube, which had been added in 
the modification of Fig. 1. The 6DC6, 6FY6, 
6BZ6, 6AK5, 6GM6, and other tubes can lie 
used, whichever way the cathode and sup¬ 
pressor are connected to pins 7 and 2 of 
their bases. The most remote cut-off tube 
has some theoretical advantages, but some 
75S-!ine receivers are more sensitive with 
the 6FV6, when properly realigned for the 
tube used. 

It is well to keep in mind that maximum 
results may occur when the rf stage align¬ 
ment is touched up with the normal antenna 
on the receiver; that the best sensitivity 
(SN/N) may not occur when the alignment 
is trimmed for maximum signal; and that 
the best sensitivity is not necessarily indi¬ 
cated by the tube giving the highest total 
gain. Those liking a “hot” S-meter and good 
sensitivity, will like the 6FV6. 

. . . K6KA 

1. 73 Magazine, December, 1967. 

2. ‘Front-End Receiving Filters." by E. H. Conklin. 

K6KA. p. 14. Q.ST, August. 1967. 

Please Use Your 
Zip Code When 
Writing 73 


74 


73 MAGAZINE 







































52 Ohm 1 KW 
SWR Meter 

—Simple 
—Inexpensive 
—Effective 

*15 20 


SEE YOUR LOCAL DISTRIBUTOR 

(Distributors and Reps please write as several areas 
are still open for distributing these fine products] 


MAIL ORDER SALES 

Include $1 for packing and mailing and send 

to REDLINE Company, JAFFREY, NEW HAMP¬ 
SHIRE, 03452. Money back guarantee on all DGP 
equipment! 



BOX 231 
JAFFREY 
N.H. 
03452 



RF 

Field 
Strength 
Meter 
1-400 mHz 


Comes with 5-section antenna and earphone 
for modulation checking. Invaluable for tun¬ 
ing any transmitter. Magnetic base for mo¬ 
bile use. only 



Build Yourself a Relegator 


Right! Build yourself a relegator. Rele¬ 
gate that danged buzz and/or hum out of 
your antenna relay to the limbo of unpleas¬ 
ant memories. Cure those jitters the mad¬ 
dening things are prone to become afflicted 
with without warning or reason, which turn 
you into a switch Hipping, red eared, jitter 
nut yourself in trying to stop it while the 
QSO or message is hung up, 

It is so simple that a pre-Novice could 
probably build it from the accompanying 
circuit diagram. Your junk box won't even 
miss what it takes to build this gadget. 
Furthermore your relay will love you for 
feeding it pure dc even though it is only 
half wave. In fact it won’t even miss the 
other half; I'll guarantee you that. 

Components for the conversion are: 1- 
200 PIV, 400-750 mil. Silicon diode (either 
the popular top-hat or epoxy); 3-25 mfd 
150 volt tubular capacitor; 1-miniature 115 
volt 6 watt lamp; and 1-500 ohm 10 watt 
resistor. 


6 

TO MS VAC 
AND switch 
Q 



DIODE 



•soon 

IO W 

i --VVV —■ -* 


115 VAC 
RELAY COIL 


Fig. 1. Diagram far convening a 115 l ac relay 
to dc operation at about 40-45 Vdc. 


Simply disconect the 115 volt ac source 
from your relay temporarily, and when you 
have the conversion completed and mounted 
right on the relay, that’s generally the han¬ 
diest place, again connect up the 115 volt 
ac supply through your regular activating 
switch to your new solid-state converter anti 
you’re in business; with an indicator light 
to boot, and 40 to 45 volts dc on your relay. 
What a relief! 

. . . K6GRP 
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Transistor 


Jim Ashe WIFZT 
P.O. Box 343 
Peterborough , N.H. 03458 


Regenerative Detector 


I’ve thought many times about some of 
the odd transistor regenerative detector cir¬ 
cuits I see in the magazines. Very often they 
seem to have a certain unreal quality, and 
I've wondered if they really worked. Don’t 
transistors make good regenerative detec¬ 
tors? They ought to, because their character¬ 
istics are far sharper than those of vacuum 
tubes. Yet the 1968 Radio Amateur’s Hand¬ 
book has no transistor regenerative detector 
circuits, and only one project. And that cir¬ 
cuit, too, looks weird to me. 

How about regenerative detectors? 

Why are there so few regenerative detec¬ 
tors in transistor construction projects? No¬ 
body wants them any more? No, I think 
there are more regenerative detectors in this 
country right now than at any time in the 
history of electronics. Good regenerative de¬ 
tectors offer better performance per parts 
dollar than any other circuit going, and I 
reckon those of us who must or want to 
build still outnumber the appliance opera¬ 
tors. So I started some regenerative detector 
studies. First results were not too encourag¬ 
ing but as I continued thinking and building, 
consistent results emerged. 

I developed a clear picture of how a 
regenerative detector should operate. We 
need to choose an operating point that is 
quite different from usual practice. Because 
the incoming signal is not strong enough to 
carry the base-emitter diode into cutoff part 
of the time, the detector cannot detect by 
straightforward rectification. We must have 
approximate square law detection, which re¬ 
duces one side of the incoming signal and 
emphasizes the other side to bring out the 
audio. See Fig. 1. 

Looking at this figure, we see transistor 
operating conditions are very important. The 1 
usual biasing standards emphasize linearity, 
which we do not want. The collector cur¬ 
rent must be very small so that downward 
collector current swings are limited but up- 


DETECTOR 1 NONLINEAR 

OUTPUT OUTPUT-VS-INPUT RF WITH ONE SIDE SIGNAL WITH RF 



Fig. 1. If we operate the transistor detector at very 
low base and collector current, its input-output 
characteristics are not linear. One side of the 
RF signal is emphasized more strongly than the 
other, producing a DC component that becomes 
our audio after passing through a coupling ca¬ 
pacitor. 

ward swings are not. If we have a large 
collector current the changes due to incom¬ 
ing rf will be so small compared to average 
current that negative half-cycles will not bs 
appreciably different !rom positive half¬ 
cycles. It looks as though collector currents 
in the microampere range are appropriate. 

With this point secured, we think about 
the transistor’s gain. Evidently it cannot be 
very good. At this point I almost convinced 
myself the reason there seemed to be no 
good transistor regenerative detectors was 
simply that transistors were inherently un¬ 
suited for the application. Yet I felt my 
picture was not clear enough. 11 the tran¬ 
sistor offers enough gain for oscillation at 
rf is any more gain needed? Probably not, 
and 1 recalled again that transistor charac¬ 
teristics are maybe a hundred times sharper 
than the 01A I used in my first regenerative 
receiver. It seemed reasonable to suppose 
gain could be far less important than I 
thought. 

At this point I built a regenerative detec¬ 
tor circuit in breadboard stvlc. It summed 

H# 

up my thinking about biasing and feedback 
control, and I felt quite confident until I 
turned it on. The result was an awful howl. 
Way off to one side of the regeneration con¬ 
trol range there was a region where the de¬ 
tector worked, more or less,, but its sensi¬ 
tivity was notablv poor. 
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is the best $1000 linear amplifi 
ever made for the amateur 

Other manufacturers look at the 2K-3 and shake their 
heads in disbelief. They say it can’t be sold for $745. 

But we do it! We do it by working a little harder, by 
being a little more efficient and by selling DIRECT 
from factory to user. 

Compare the quality of the components used in the 
2K-3 and its true value becomes more apparent. 

1. Look at the superb 20 mfd 5000 volt test oil filter 
condenser...exceptional dynamic voltage regulation. 

2. Heft the heavy duty, high efficiency 
transformer. . . 38 pounds of brute power with 
exceptional voltage regulation and peak current 
capability. 

3. Observe the rugged, high-cost, double section 
bandswitch. 

4. Note the commercial duty 25 ampere mercury 
power relay. 

5. Experience the reliability of special design solid 
state bridge rectification. 

6. Relax with a host of other conservatively rated 
deluxe components no other competitive amplifier can 
equal.. . high efficiency, silver-plated tank coil, 
silver-plated L-section coil, unique toroid type 
filament choke, resonant input filter choke, high 
reliability bronze gear drive assembly, modern design 
illuminated push-button start-stop switch, all DC 
relay systems. And there is more, but let us send you 
a descriptive brochure on the 2K-3. Let us help you 
own this outstanding linear amplifier. 

The 2K-3, Floor Console or Desk Model $745.00 

ATTENTION! Military, commercial, industrial and scientific users. . . please write for information on our 
custom line of high power communication linear amplifiers and RF power generators. 

EASY FINANCING • 10% DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF 
PAID IN 90 DAYS • GOOD RECONDITIONED APPARATUS • Nearly all makes & models. 

CAU DIRECT ... USE AREA CODE 

Butler, Missouri, 64730 816 679-3127 

11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701 

931 N. Euclid, Anaheim, Calif., 92801 714 772-9200 

East Coast Rep.: Howard Laughrey, 2 Elizabeth St,, 

Chappaqua, N Y. 10534, (914) CE 8-3683 

" World's Largest Distributor o/ Amateur Radio Equipment" 
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Fig. 2. HF feedback increases the RF voltage 
swing in the detector input circuit. Suppose we 
have a constant, very small RF input. As we in¬ 
crease feedback the voltage suing increases, even 
though the input voltage has not been changed. 
Too murh feedback results in the uncontrol led- 
amplitude swings oi oscillation , and detector sensi- 
tivitv is reduced. 

m 


Ihinking about the sensitivity control’s 
sensitivity, I soon came to some conclusions. 
It appeared the control itself was in good 
shape, and the circuit design was reasonable 
on the basis of the factors I had taken into 
account. I realized I had missed a key point. 

At the tiny collector current 1 had chosen, 
the transistor's dc beta was well below its 
normal value. This is a well-known property 
of transistors, which need a certain amount 
of current to become actively energized. My 
regeneration control acted to increase col¬ 
lector current and was also increasing the 
transistor's dc beta. At the critical point of 
starting to oscillate, the extra base current 
from the fedback rf would carry the tran¬ 
sistor into a well-energized state, and it 
would stick there. It would keep oscillating til 
I turned the control way down, and at last 
the collector current would fall to a low non- 
oscillating value. 

This kind of instability can be controlled 
by turning the transistors current current 
gain against itself. We can ask the transistor 
to regulate its own base current, and if any¬ 
thing makes the transistor more lively, the 
regulation becomes more efficient. This is 
called feedback biasing and is very easy 
to arrange. 

While thinking this through, I realized 
it is important to use a suitable transistor in 
the regenerative detector circuit. We cannot 
use just any old transistor that happens to 
be available. The best transistor will have a 
physically tiny structure for best operation 


at the tiny currents required, and for mini¬ 
mum circuit reaction. These properties are 
indicated by manufacturer's specs showing 
good beta at tiny collector currents, or per¬ 
haps by a collector dissipation rating of 50 
milliwatts. 1 see General Electric’s 2N3394, 
priced at 42c has a beta of about 50% of 
its best value at a collector current of 100 
microamps. After looking at some other 
specs and making comparative tests on my 
Heathkit transistor tester, I concluded the 
2N3394 is almost certainly one of the best 
inexpensive transistors for regenerative de¬ 
tector service. 

1 realized one other important point. The 
operating conditions appropriate for a tran¬ 
sistor regenerative detector guarantee a very 
high output resistance. That is, the detector 
cannot develop a good signal voltage across 
the load typically presented by a transistor 
audio amplifier. The solution is to add one 
more transistor and a resistor, in addition 
to the components we would use anyway, as 
an emitter follower circuit. 

Putting these considerations to work, I 
developed and breadboarded a new circuit. 
The results seemed to be very good. 

Practical regenerative detector circuit 

Here is the circuit 1 breadboarded. See 
Fig, 3. Operating into a handy Lafayette 
audio amplifier, it brought WWV in very 
strongly on 10 MHz. Several feet of test 
lead, draped over the top of the workbench, 
served as antenna. 


+ 9 



Fig. 3. Complete schematic of a good working re¬ 
generative detector. Transistor T1 is the actual 
detector, which operates at very low power levels. 
T2 is an emitter follower, which copies out the 
signal with minimum loss. 
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Test Aid for Motorola 
FM Transmitters 

Here’s a simple gadget the FM addict 
using retired Motorola gear will find useful. 
Used in conjunction with a test set, the 
equipment can be used in its normal loca¬ 
tion, i,e., in the trunk, at its remote location, 
etc. If you've ever spent a cold night wrest¬ 
ling a rig out of your trunk to put it on 
frequency or service it, you'll appreciate be¬ 
ing able to use the rig where it sits and 
get the procedure over with. 

Materials are: 1 11-pin Amphenol male 
plug and 1 4-pin Amphenol mike connector. 
The hole in the cover of the 11-pin 
plug is enlarged to fit the mike connector. 
The wiring is done, and the mike connector 
is mounted in the cover, the cover snapped 
into place, and it’s ready to make FM life 
a little easier for you. 


Integrated Circuits 
Fundamentals and Projects 

Rufus P. Turner’s straightforward ap¬ 
proach to integrated circuits opens with a 
discussion of what IC’s are, and finishes with 
several simple projects easily assembled 
from available parts. 

Chapters 1 and 2 introduce integrated cir¬ 
cuits to the reader, who will be pleasantly 
surprised if he has been trying to work from 
some of the deep technical literature. There 
are several kinds of integrated circuits, and 
they are very versatile, but Turner’s bread- 
and-butter approach gets the basic ideas 
over very well. 

Each of the following six chapters discusses 
the construction and operation of a real IC 
circuit, easily assembled from parts available 
almost anywhere. None of the circuits re¬ 
quire unusual voltages, and each is provided 
with photos, schematics and wiring dia¬ 
grams. The well-chosen assortment includes 
a frequency-standard oscillator and an elec¬ 
tronic voltmeter (using an easily-available 
1 mA meter) as well as several audio cir¬ 
cuits. 

Available from Allied Radio. 75?. 
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2 Great New Han Books! 

VHF HAM RADIO HANDBOOK 

By Edward G. MacKinnon 

Amateur Radio Operators! Be 
the 1st in your area to make 
use of the many YHF-UHF 
techniques revealed in this new 
book. 

Even if you've already taken steps to escape 
the crowded lower frequency hands, you'll 
j.nd much helpful information and many 
exriUns projects which will whet your appe¬ 
tite to go further. Explains the differences 
between VHF' and lower frequency gear propa¬ 
gation phenomena, including tropospheric 
propagation, effect of the aurnra. sporadic E-layer skip, and 
meter moon di-ounce rummiialeattons* transmit ing^ equipment for 
(1 and - meters, a 13.! MHz tripler, and several modulators. 
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Now, here is the key idea. The base term¬ 
inal of T1 regenerative detector is involved 
in a tug-of-war between two opposing volt¬ 
ages. Through R3, there is a constant dc 
voltage that is trying to turn off the tran¬ 
sistor. Through R5, there is a variable dc 
voltage that is trying to turn it on. If we 
imagine the turnon voltage momentarily 
loses, collector current drops. T1 collector 
goes very positive and there is a strong re¬ 
turn turnon signal through R5. And if we 
imagine the turnon voltage has momentarily 
won, the collector draws greatly increased 
current, collector voltage drops, and the 
available turnon voltage is reduced. This 
arrangement is known in scientific and in¬ 
dustrial work as feedback biasing. 

We adjust the interplay between these 
two opposing influences by varying the re¬ 
generation control Rl, until we have just 
the amount of circuit liveliness we want. This 
will Usually lie just under or over the point 
at which the circuit goes into oscillation. 
And then the tug-of-war takes over, holding 
the transistor firmly at the critical operating 
point. 

Two capacitors in this circuit deserve spe¬ 
cial attention. We want the regeneration 
control to have a good feel, and if it pro¬ 
duces some contact noise we don’t want to 
hear the noise. The large capacitor C6, tends 
to this. When the regeneration control is 
varied, the voltage across C6 follows it 
slowly. Noise is lost, and your ear has a 
better opportunity to hear what happened 
when you turned the control. This gives a 
clearer impression of effective control. And 
Co prevents collector-to-base negative feed¬ 
back at frequencies above a few tens of Hz. 
^ ithout it. there would be signal as well as 
dc feedback, and this would kill the opera¬ 
tion ot the circuit. Since both are acting as 
bypass capacitors their values are not critical 
but values over ten times larger than shown 
won’t do anything for the circuit operation. 

At rf frequencies, the detector circuit is 
simply a common-collector oscillator. Feed¬ 
back is from emitter to base, and looking at 
C- and C3 we see that emitter and base are 
at nearly the same rf potential, as they would 
need to be in a low-impedance transistor 
circuit. \ou could try eliminating three com¬ 
ponents by tapping the emitter up on LIB. 
which would take out C2, C3, and the rfc. 
Next time I build the circuit I think Ill try 
tin's. And I noticed some influence of the 
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Fig. 4. The regenerative detector circuit can he 
coupled directly to an antenna, but this should 
give better resit Its. The gain control reduces signal 
strength, for strong signals which try to take con¬ 
trol of the detector. Its performance will fall off 
above 10 MHz even with very good transistors, 
but I think it will get by up to 30 or 40 MHz. 


tuning control upon regeneration control 
setting, but this was not troublesome. A 
tapped coil circuit might reduce this. 

Transistor T2 is the emitter follower out¬ 
put. Since the base terminal does not have 
to be at any particular potential so long as 
other components and voltages are appro¬ 
priate, we can hook the base directly onto 
IT’s collector. I provided C7 to keep Tl*s 
collector at rf ground, which is required 
for good rf performance. And it avoids trans¬ 
ferring rf into the following audio stages. 

Why bipolar voltages? That is, plus and 
minus supply voltages? Well, that is because 
it is the easiest wav to make this circuit, ft 
goes back to that tug-of-war effect which 
stablizes the regeneration at a naturally un¬ 
stable point. The transistor emitter needs to 
be held at a fixed dc voltage, and ground 
voltage is most convenient. Then, if we are 
to have workably sized resistors in the base 
circuit, which is at about ground potential, 
we have to have a far-negative voltage to 
work from. You could try putting the emitter 
voltage up a few volts on a zener (suitably 
bypassed for rf and audio) along with a 
higher positive supply voltage, and if prop¬ 
erly done it would work as well as what I 
have here. I merely chose the simplest easy 
way to make the circuit. 



My regenerative detector circuit seems to 
give as good performance as you could want, 
operating directly from an antenna. But like 
all regenerative detectors, it will respond to 
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changes in loading and input signal strength. 
Here’s a simple circuit you can try as an 
rf front end. See Fig. 4. 

It’s not designed to be efficient. If you 
want something better there are lots of 
ideas around in the amateur electronics 
books and magazines. I designed this to get 
by without any critical parts or transistors. 
Use any transistor you can find (but be sure 
to use correct polarity supply,) and see 
what happens. 

The gain control in the transistor collector 
circuit is for use when signals overload the 
regenerative detector. Turn the control away 
from the transistor collector connection, and 
the signals will become weaker. If there is 
cross-modulation, or vou want to trv for 
better sensitivity, add a tuned circuit at the 
input as illustrated. Good luck with my new 
circuit! . . . W1EZT 
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“Q” “Q” Who Got V” 



How good are your coils? “Q ’ a figure of 
coil “merit” can be easily measured with a 
simple instrument. If we know our “Q’s” 
(no “P’s”) maybe we can have less phone 
calls about TVI, BCI and 11 FI with a bonus 
of better efficiency in the rig, hence a better 
signal. 

Until now very little has been mentioned 
in amateur articles regarding the “Q” meter 
and its application and construction. The 
“Q-Q” can be built for approximately twenty 
bucks (American money) or for five dollars 
if your buddy has lots of parts. 

The “Q-Q” operates on the principle of 
resonance. To obtain this resonance, two 
conditions must be met: (1) there must be a 
circuit capable of resonance, (2) there must 
be a signal to which the circuit can resonate. 

The block diagram (Fig. 1) shows the 
basic parts of the “Q-Q”. The oscillator pro¬ 
vides the signal and calibration voltage. This 
calibration voltage is applied to the tuned 
circuit through a 100:1 voltage divider. This 
voltage (let’s call it drive voltage) is ampli¬ 
fied by the tuned circuit at resonance; de¬ 
tected and measured on a voltmeter. 



Fig, 1. Block diagram of “Q-Q ' 


Wes, I Bud) Votipka WB6IRS 
299 Lakemuir Dr. 

Sunnyvale, Calif. 94086 


In operation, a small voltage (Ej) is in¬ 
troduced in series with a tuned circuit, the 
unknown coil and C 3 . The circuit is then 
tuned to resonance and the voltage (Eu) 
developed across the tuned circuit is meas¬ 
ured on the voltmeter. The measured voltage 
E.., is then compared to the driving voltage 
Lj. The Q of the circuit is then the measured 
voltage divided by the drive voltage. 

Q = E 2 /E 1 

Thus a driving voltage cf 1 v using a 100 to 
1 divider lor E._. at resonance of 1 v gives a 
Q of 100. Any losses in the resonant circuit 
will result in a lower Q reading, in general, 
the losses in the coil are much greater than 
the losses in the other circuit elements. Thus 
the Q of the circuit is the Q of the coil for 
all practical purposes. 

The battery powered “Q-Q” Meter (shown 
in Fig, 2) uses only three transistors, one as 
crystal oscillator and calibration source, the 
other two as a 1 1 igh-impedance voltmeter, 
Use ol a crystal-type oscillator provides a 
more stable and less complicated circuitry 
than a variable oscillator, although a tune¬ 
able oscillator is used in the lab type Q 
Meter. Later in the article we will show you 
how to adapt to a tuneable oscillator which 
allows us to measure Q at the operating fre¬ 
quency. Crystal switching can be used if 
necessary. The stability of the crystal oscil¬ 
lator also allows the calibrating voltage and 
the drive voltage to be used directly without 
the use of emitter followers to isolate th? 
load from the oscillator. ! ie current drain 
is only 1.5 in A so battery' life should be no 
problem. 

Building the “Q-Q” is simple, although 
good rf construction should be followed, i.e.. 
short signal leads and common rf ground. 

i lie tuning capacitors must have very low 
loss insulating material used in its construc¬ 
tion. Ceramic, Rexlite, or Teflon insulation 
is preferred. The fiber board used in the ordi¬ 
nary' broadcaster capacitor, while usable in 
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Fig. 2. Schematic diagram of the 
battery powered “Q-Q Meter” 



a Pi network (where the in circuit Q is 
around 10-20), definitely has too much loss 
for this application. Many surplus capacitors 
with low loss ceramic insulators are available 
and one with a vernier drive is to be pre¬ 
ferred. The one used here is a J. W. filler 
#2111 with the fiber insulators removed and 
4 small ceramic standoffs (similar to cambion 
#3848-2) added to support the stator. Ca¬ 
pacitor C., is a surplus type CT15 modified 
to two stator and one rotor plate. The meter 
is mounted by a tight fitting hole in the 
front panel and a dab of rubber cement be¬ 
tween a corner of the meter and the chassis. 
The terminal binding post should be 
mounted on a good insulator such as Lucite 
and mounted under a cutout at least 14 inch 
larger than the post dimensions, to reduce 
stray capacity. Also use heavy bus wire 
(#14) or brass strap to keep the inductance 
down in leads connecting the binding post 
and tank capacitor together. Diode D., is 
mounted directly in (he L* binding post to 
ground. Capacitor Cj is mounted on a small 
terminal strip near L x binding post. The 
crystal oscillator and voltmeter circuitry are 
built on a piece of vector board using flea 
clips and point-to-point wiring. 

Now that we have the “Q-Q" Meter built, 
let’s calibrate it. Rotate Cal-Q switch to Cal. 
Turn Rj to turn meter on, adjust R_> to Zero 
meter. If meter cannot be zeroed, check wir¬ 
ing for errors. There should he no problem 
as tliis is a very straight forward dc ampli¬ 
fier. After zeroing meter, rotate Cal-Q to 
Cal position, adjust oscllator coil slug (L } ) 
for maximum on meter, then turn slug slight¬ 
ly into coil so oscillator starts in application 


of power every time. Adjust R s (set level) 
control for 50 pA on meter. This reading 
of 50 ^A is used as the reference set Call 
level on the meter for all future use of the 
instrument and may be marked on meter 
face. 

Now for calibration of L-C scales and Q 
Meter face. With a coil (tapped per Fig, 3) 
connected across the unknown L x terminals 
switch to “Q", zero meter, rotate C dial 
knob (C 3 ) for peak on meter with vernier 
tuning (C 4 ) set at mid capacity. Record /*A 
reading on meter YRS Q of standard coil also 
mark values for L and C on L-C dial plate. 
Using the A to i taps on the standard coil, 
connect resistors in parallel across the un¬ 
known (L x ) binding post, to complete cali¬ 
bration of meter face using Q values versus 
resistance in Fig. 4. After calibration ap¬ 
propriate marking may be made by transfer 


TURNS 

TAP 

Q 

Cftfif 

L/th 

7 

A-H 

135 

256 

1.57 

13 

A-C 

210 

106 


18 

A-D 

235 

69 

7 

23 

A-E 

260 

50 

8 

6 

B-C 

120 

310 

1,28 

11 

B-D 

180 

134 

3 

16 

R-E 

215 

69 

7 

10 

C-E 

170 

151 

2-62 

11 

F-E 

105 

120 

3*35 

16 

F-D 

230 

77 

6.2 

21 

F-C 

280 

55 

7*4 

27 

F-Ti 

275 

30 

10 

34 

A-F 





Fig. 3. See text. 



OCTOBER 1968 


83 





























































Listen for the hundreds of 
LK-20Q0 linear® now on the 
air and judge for yourself* 
Write for free illustrated 
brochure or send $1 *00 for 
technical and instruction 
manual 


For SSB, CW, RTTY 

Maxim on legal input 
Full loading 80-10M 
Rugged Eimac 3-1000Z 
Dependable operation 
Easy to toad and tune 
No flat topping with ALC 
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Instant transmit 
High efficiency circuit 
Designed for safety 
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just about anything in the way of ham gear, 
laboratory test equipment or commercial pro¬ 
duction equipment we also are authorized dis¬ 
tributors for: 

ROHN TOWERS 

ACOUSTIC RESEARCH SPEAKERS 
CUSHCRAFT ANTENNAS 

Laboratories . * . - we have the following used 
equipment for sale, all in excellent condition and 
ready to go: 

Hewlett Packard 524B Counter 
[with 100-500 MHz plug-in] 

Tektronii E3 f Scope 
Tektronix 105 Square Wave Generator 
General Radio I 100 Frequency Standard, com¬ 
plete UR-390 
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Fig. 4. Q values vs. resistance 




letters or pen and ink. The intermediate 
points may be marked by interpolation. 

The standard coil has been measured on 
a Marconi #1245 Lab “Q” Meter and of 5 
coils built and measured, the tolerance spread 
was less than 3 per cent maximum between 
coils. With reasonable care in tapping the 
coil and calibration one can have an in¬ 
strument with 5 per cent of lab equipment. 

The true experimenter may not be satis¬ 
fied with the fixed frequency used in this 
unit, so if you have a good rf signal gen¬ 
erator, it can be pressed into service as a 
VFO for this unit by changing Q 5 to a com¬ 
mon emitter amplifier as in Fig. 5. 

When using the external signal source 
(VFO) this unit will work very satisfactorily 
up to 25.2 MHz, with a degrading of 15-20 
per cent for “Q” above 200, in the range of 
15-50 there is no error measurable at this 
frequency. Standard frequency for measur¬ 
ing “Q” are 25.25 MHz, 7.95 MHz, and 
795 KHz and for inductance values of .1-1 
^h, 1-10 ^h, and 10-100 mIi, respectively. 

The following procedures may be used as 
a guide in operation of the “Q-Q” Meter; 



Interior of the Q-Q meter. 
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Fig. 5. Common emitter amplifier. 


To measure the inductance of a coil: 

Set the Cal-Q switch to Cal. 

Connect the coil to the L x terminals. 

Adjust Rj to Cal (50 mA). 

Set the Cal-Q switch to Q. 

Set tuning (C 3 ) to max counter clock¬ 
wise. 

Adjust R., for Zero on meter. 

Adjust tuning (C 3 ) for max indication 
on meter. 

Read the inductance on the L scale. 

To measure the Q of the coil: 

Set the Cal-Q switch to Cal. 

Connect the coil to the L x terminals. 

Adjust R t to Cal (50 mA). 

Set the Cal-Q switch to Q. 

Set tuning (C ;j ) to maximum counter 
clockwise. 

Adjust Rj. for Zero on meter. 

Adjust tuning (C ;! ) for maximum indi¬ 
cation on meter. 

Read the Q of the coil on the meter. 

To measure capacity by substitution: 

Set the Cal-Q switch to Cal. 

Connect a test coil across the L x term¬ 
inals. 

Adjust R, to Cal (50 pA). 

Set the Cal Q switch to Q. 

Set tuning (C 3 ) to maximum counter 
clockwise. 

Adjust R 2 for zero on meter. 

Adjust tuning (C ; .) for maximum indi- 
tion on meter. 

Note the value on the C scale as C a . 

Connect the unknown condenser across 
the C x terminal. 

Switch to Cal and check Cal level. 

Switch to Q. 

Adjust tuning (C 3 J for maximum indi¬ 
cation on meter. 

Note the value on C scale as C*,. 

T he unknown capacity added across the 
C x terminals is found by subtracting 
the C,, value from the C,, value. 

Qc = C a c b . 


Only 
$6 7.50 



• Planar epitaxial integrated circuits for reli¬ 
ability. No tubes—No separate transistors* 

• Precision feather-touch key built-in* 

• Fully digital—Dot-dash ratio always per¬ 
fect* 

• No polarity problems—Floating contacts 
switch 1-amp, 

• Rugged solid construction-—-will not walk* 

• Send QSL or postcard for free brochure. 
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MODEL 501 SHIPPING COLLECT 

Made In USA, COMPLETE WITH LENS 

SUB MINIATURE SOLID STATE 

TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 

THE VANGUARD 501 is a completely automatic 
closed circuit television camera capable of trans¬ 
mitting sharp, dear, live pictures to one or more 
TV sets of your choice via a low-cost antenna 
cable (RG-59U) up to a distance of 1000 ft* without 
the need for accessories or modifications on the 
TV sets* The range can be extended indefinitely by 
using line amplifiers at repeated intervals or by 
using radio transmitters where regulations permit. 

There are hundreds of practical uses in business, 
home, school, etc. for any purpose that requires 
you or anyone chosen to observe anything faking 
place anywhere the camera is placed. Designed for 
continuous unattended operation, the all-transistor 
circuitry of the 501 consumes only 7 watts of 
power* 

For complete spec ifications 
send for our i/fustrofed catalog, 

VANGUARD LABS 

196-23 Jamaica Ave. Dept. H Hollis, N.Y. 11423 




GET YOUR NEW 
ISSUE NOW! 










Over 283,000 QTHs 



Over 135,000 QTHs 
in the DX edition 

$4.95 


See your favorite dealer or 
order direct(add 25C for 
mailing in U.S., Possessions 
These valuable EXTRA features & Canada, Elsewhere add 
included in both editions! 50C). 


in the U.S. edition 

$6.95 


• aSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs' License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs’ Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information!. 

• Plus much more! 


WRITE FOR 
FREE 

BROCHURE! 





joki 

Dept B.4844 W. Fullerton Ave. 

Chicago, III, 60639 


86 



Inside view of mounting of diode and straps con¬ 
necting the binding posts to the capacitor . 


Now that you have the L, C, and Q of a 
coil, >'on may wonder what is its parallel re¬ 
sistance? Without going deep in theory, 
we may use the relationship: 

Parallel Resistance, R,, -- 2 orfLQ 

or R„ = w w LQ 

where L — measured value 

Q = measured value 

w 0 = 2 7rf 

Therefore (a 8 MHz, 

w D — 2x3.1414x8x10° 
- 50.04x10° 

Let’s keep this value of w 0 = 50.04x10° as 
a constant factor for further use. As an ex¬ 
ample, let’s find the R |( at tap A-B in Fig. 3. 
Tap Q Cggl L/xh 

A-B 235 69 7 

f rom above Rp — w„LQ 

= (50.04x10°) (7x10-°) (235) 

- (50.04) (7) (235) 

— 82,250 ohms or 82.2K 

for tap A-C, Rp = (50.04) (3.8) (210) 

= 39. K 


and for tap B-D, Rp (50.04) (3) ( ISO) 



Inside dew of variable capacitor (C3) showing the 
two ceramic standoffs for support of the stator. 


























































The above examples stress the need for 
high quality components used in the “Q-Q” 
meter, as all losses are charged to the coil 
and would give much lower readings than 
expected. These examples are by no means 
all the “Q-Q” meter can do. This meter, 
(with pencil, paper, and a little work) can 
be used in the initial design of Transmitters, 
Receivers and Converters or just about any 
thing using rf, coils, and condensers. 

It is hoped this article will stimulate the 
building of the “Q-Q” meter and in future 
articles we read, instead of saying 17 turns 
of wire removed from a surplus choke, 
wound on a %" slug tuned form, will call 
for 17 turns of #30 Enameled wire close 
wound on a Vt!’ slug tuned form with an un¬ 
loaded Q of 30. Come on fellows lets get 
with it! 


. . WB6IBS 





“Good grief, Betty! Can’t we come back later for 

your ham equipment?” 



THE BEST 

2 METER 

CONVERTER 



144 - 1 46 MHz in. 28*30 MHz out 
or 146-148 MHz with o second crystal 


A full description of this fantastic converter 
would fill this page, but you can take our word 
for it (or those of hundreds of satisfied users) 
that it's the best. The reason is simple — we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can't wait? Then send us a postal money order 
for $34.95 and we'll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
higher prices) as listed in our catalog. New York 
City and State residents add local sales tax. 


VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423 
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Save That Cordless! 


The age ol the cordless electric appli¬ 
ance is upon us. Anything from a $5.00 
flashlight to a $60.00 drill can hie obtained 
with a built-in battery and charger, and the 
list includes such “essentials” of modern life 
as electric slicing knives and electric tooth¬ 
brushes. Sooner or later some of these gad¬ 
gets quit working and wind up in the trash 
can. The purpose of this article is to point 
out to hams that they can be a source of 
useful and unusual parts. 

The diagram of a typical cordless appli¬ 
ance is shown in Fig. X. In this diagram B 
is a nickel-cadmium cell, or a batterv of such 
cells, which is the heart of the device. The 
useful load (flashlight bulb, or whatever) is 
represented by R, and the switch is used to 
turn it on and off. The charging circuit con¬ 
sists of the Capacitor C and the bridge recti¬ 
fier assembly C'Rl through CR4. 

The total voltage of the battery B is 
usually just a few volts, considerably less 
than I he 115 V 60 Hz power used for charg¬ 
ing. As a consequence the rectifier operates 
under current-limited conditions, that is the 
charging current through the battery is 
practically the same as the rectifier short- 
circuit current, This current is determined 
by the electrical size (capacitance) of the 
capacitor C. 

A capacitor of 1 mF has an impedance at 
60 Hz of 2650 ohms, and if connected across 
the line would draw a current of 43 mA. 
Allowing a little leeway for the various 
tolerances a 1 mF capacitor will produce a 
charging current between 40 and 45 mA, 
Smaller capacitors w ill produce lower charge 
rates, and vice-versa. Of course the charge 
rate is directly affected by the line voltage 
and frequency. Another way to look at it 
is to assume (hat the capacitor charge re¬ 
verses with each reversal of polarity of the 
line, whereupon the capacitor “dumps” a 
quantity of electricity equal to twice its 
charge through the rectifier and into the 

battery. 

* 

Most of the smaller cordless appliances 
are not made to be repaired and are sealed 
tightly in plastic housings. The housing pro¬ 
tects the user from shock hazard and re¬ 
duces any danger which might exist from 


William L. Smith WZGKI' 
152.i Spencerville Rd. 
Spencerville, Md. 20868 


exploding cells, but does nothing to facilitate 
our access to the contents. While the bolder 
readers may wish to attack the housing 
with hammer or vise, a more cautious ap¬ 
proach using a hacksaw is suggested. Usually 
it is possible to make a series of shallow- 
cuts completely encircling one end so as 
to get at the insides without damage. At 
this point I would like to say that in my 
opinion it is not worth the trouble of open¬ 
ing the device carefully with the idea that 
it can be repaired. If you are cutting into 
an expensive appliance you may think other¬ 
wise. 

The first cordless device i opened was a 
flashlight. This had been received as a 
C hristmas gift and had quit before Valen¬ 
tine’s Day. Since return would have embar¬ 
rassed the donor, the thing lay in the work¬ 
bench drawer for two years before I faced 

w 

up to the problem. Since I make it a policy 
to break open all defunct capacitors, tran¬ 
sistors, etc., to see what gives, 1 had to cut 
into the flashlight before consigning it to 
File 13. The circuit was as shown in Fig. 1. 



l ip. 1. Typical circuit for a small cordless appli¬ 
ance. 

The batten - consisted of two cells in series, 
each marked ”250”, which seems to be the 
capacity in milliampere-hours. The charging 
capacitor was 0.325 j*F. The rectifier was a 
pellet about the size of a pea. One Ni-Cd 
cell was defective and all other parts were 
good. The charger charges the single good 
cell at 16 mA when connected across my 
power line (which reads a little over 120 v). 
After discarding the lens and housing 1 
wound up with the following usuable parts: 
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1 Slide switch 
1 Lamp bulb 

(The parts mounted on an ac plug and 
suitable for re-use as is) 

1 Capacitor, 0.325 aF, 200 v dc 
1 Bridge rectifier 
1 Ni-Cd cell, 250 mA 

The next victim on mv list was an electric 
toothbrush. The original had been purchased 
from one of the big chain stores. In a few 
weeks the brushes began sticking in the 
chuck and finally the shank of one broke off 
inside. The dealer exchanged the entire ma¬ 
chine for a new one. This one ran for a 
couple of months before it got tired and 
wouldn’t brush anv more. Back to the store 
and we acquired unit #3. free of extra cost, 
of course. When it failed after a few months 
the wife tossed it in the wastebasket and 
forgot the whole idea of brushing teeth 

electrically. 

* 

When the toothbrush was opened the rec¬ 
tifier was found to be defunct. This recti¬ 
fier also was a small pellet. It was cracked 
open and found to contain four rectifier 
plates, possibly selenium, each about in 
diameter. Otherwise the toothbrush yielded 
the following parts in good condition: 

1 Capacitor, 1.0 aF 250 v dc 
1 Motor, Pm dc, 1.4 v at about 1 ampere 
1 Ni-Cd cell, capacity estimated at 700 
mA 

To an experimented the potential utiliv of 
parts such as these should be obvious. The 
batteries do not supply a lot of voltage, but 
the voltage requirements of transistor and 
IC apparatus are decreasing. Many modern 
circuits are designed to operate around 3 
volts and will operate satisfactorily from a 
single cell if the highest performance is not 
needed. 

More discussion of the charging circuits 
may be in order. Note that in a circuit like 
Fig. i, neither side of the battery is con- 
connected to either side of the power line. 
This means that neither side of the battery 
can be grounded w hile under charge. If a 
circuit like this is used in home-built appa¬ 
ratus care should be taken to disconnect the 
battery from any exposed loads before charg¬ 
ing, and to make certain that you do not 
contact any part of the circuit while it is 
turned on. 


—n— l 



Fig. 2. Simplest charger. 

Fig. 2 shows an alternate charging cir¬ 
cuit which permits one side of the battery 
to be grounded. In this circuit half of the 
current bled from the ac source is shunted 
to ground through one of the diodes. For 
this reason the circuit charges the battery 
just half as fast as the circuit of Fig. 1 would 
for the same size capacitor. 

LOW VOLTAGE XFMR 



Fig. 3. Safest charger. 

The simplest and safest circuit is shown 
in Fig. 3, This requires a transformer for 
isolation and protection, and may require 
some experimentation with the resistor to 
get the desired charge rate. 

If the protection afforded by an isolating 
transformer is desired but no suitable low- 
voltage transformer is available, the circuit 
of Fig. 4 may be of interest. This is a com¬ 
bination of the Fig. 2 circuit and a high- 



Fig. 4. Charging from a high-voltage transformer. 

voltage transformer. Since the current re¬ 
quired to charge the battery is small com¬ 
pared to the currents normally found in 
tube-type apparatus, it would be reasonable 
in some cases to use tie secondary of a 
power transformer for this function. If the 
secondary voltage is above 115 volts ac, 
it will be necessary to reduce the capacitor 
size to get the desired charge rate. 

An interesting point arises in connection 
with the voltage ratings of the components 
used in the circuits of Figs. 3, 2 and 4. Of 
course the capacitors should be rated for 
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continuous service at the peak voltage en¬ 
countered. Just to play it safe use a capac¬ 
itor rated for at least 200 v dc on a 115 v 
ac circuit. The rectifier PIV rating is a bit 
more involved: so long as a battery is con¬ 
nected and drawing current the rectifier 
diodes are subjected only to potentials not 
much greater than the battery voltage. In 
other words, the battery and the conducting 
diode (s) hold down the voltage across the 
non-conducting diode (s). The situation is 
drastically different if the charger is oper¬ 
ated without load. Under this condition 
there is no current drawn, and the reverse 
voltage applied to the diode (s ' may ap¬ 
proach the peak of the ac line voltage. So 
we have a situation rather the reverse of 
that usually encountered: these circuits are 
not harmed by normal loads, and are not 
harmed by 7 operating into a dead short- 
circuit, but if low-voltage rectifiers are used 
they can be ruined by being operated with 
no load. The solution is obvious: either use 
high-voltage diodes or don’t operate the 
charger without a load. 

The writer does not qualify as an expert 
on the care and use of Ni-Cd cells, and can- 




S W ANTENNA 

by SWAN 

y/2AU QUADS W2AU BALUNS 

WE ALSO HANDLE 
f CRANK-UP TOWERS 

CHECK WITH US FOR YOUR REQUIREMENTS! 

TIME PAYMENT PLAN AVAILABLE 

WE MAINTAIN THE LARGEST STOCK OF USED 
EQUIPMENT IN THE NORTHEAST 
WRITE FOR LATEST COMPLETE LIST 


5 , 






P. O. BOX 312 CONCORD, N. H. 03301 

FONE 603-225-3358 


not give complete instructions on the sub¬ 
ject. The following abbreviated instructions 
may warrant consideration by those with 
no experience at all along this line: 

1. The voltage of a single cell ranges 
from about 1.1 volts when discharged to 
about 1.4 volts when fully charged. 

2. Leaving cells discharged in storage, 
especially with a load connected, does not 
extend their life. Despite this no cell should 
be discarded just because the output is 
below 1.1 volts before charging. 

3. The capacity in milliampere-hours is 
sometimes marked oil the cell. Unmarked 
cells frequently can be identified by looking 
up the physical dimensions in a catalog. 
Some of the radio mail order companies list 
enough information in their catalogs to make 
identification possible, 

4. Most of the chargers charge the cell 
at somewhere between the ten-hour rate and 
the twenty-hour rate, that is, the charging 
current in milliamperes is between Mo and 
Mo of the capacity in milliamperes-hours. 
This information can be used to design a 
charger for a cell of known capacity^, or con¬ 
versely, to estimate the cell capacity from 
the size of the charging capacitor. 

5. Cells contain a caustic electrolyte. 
Leaky or broken cells should be discarded 
in a place where children and pets cannot 
get at them. Wash the hands after handling 
and make certain none of the electrolyte 
gets in the eyes. 

6. Cells can explode, but it seems to hap¬ 
pen rarely. I have had just one go up on me 
and it was a defective cell of high resistance 
which I was trying to force charge with a 
charger bigger than the one included in the 
original device. It made a sharp crack like 
a firecracker but did not spew its contents 
about. If the cell capacity and the charg¬ 
ing rate are known, overcharging can be 
avoided by discharging the cell fully before 
commencing charging, then charging just 
long enough to put in the rated capacity 
plus 20% or so. Probably it is safest to re¬ 
move the cell from any delicate equipment 
in which it is used before charging. 

7. The potential shock hazard of any 

transformerless charging circuit should be 
recognized. Note that the manufacturers who 
use these circuits nearly always seal the ap¬ 
paratus so the user cannot contact any part 
of the circuit while it is plugged into the ac 
fine. . . . W3GKP 
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Ground Plane 


Clifford Klinert WB6BIH 
520 Division Street 
National Citv w Calif * 92050 




RUBBER HOSE 


DETAILED VtW OF COAX 
CONNECTION 


aluminum 


%* COPPER TUBING 


TELESCOPED VIEW 

*• 

7/8 ,n ALUMINUM 


GROUND 

PLANES 


DR EVEN ELEMENT 


SOLDER 


INNER SLEEVE 


INNER CONDUCTOR 


R6-8 


The simple ground plane antenna has long 
been a standard for simplicity, low cost, and 
dependability on the two meter band. If you 
are just getting star ted or are contemplating 
setting up a two meter station, the ground 
plane should be your first consideration for 
an antenna—especially if you are planning on 
participation in a net where a nondirectiona 1 
antenna is desired. Granted, the ground 
plane offers no gain as you would expect 
from a beam or yagi antenna, but the 
ground plane need cost you very little, and 
will work effective]}' until you get a more 
exotic installation. This article will cover 
none of the theory involved; most hams will 
be eager to get on the air now and ask ques¬ 
tions later. So, if you want an effective two 
meter antenna that will cost you very little, 
read on. 

t his whole idea resulted from the follow¬ 
ing three conditions; 

1. A burning desire to get a two meter 
antenna installed quickly with no cost. 

2. Holding a short piece of % inch diam¬ 
eter aluminum tubing in my right hand. 

3. Holding a piece of one inch tubing in 
my left hand. 

OCTOBER 1968 


It soon became evident that the % inch tub¬ 
ing would fit inside the 1 inch diameter 
tubing, and very shortly alter this, the idea 
of making the antenna completely coaxial 
evolved. A quick glance at Fig. 1 from time 
to time during this discussion will aid you 
in constructing this antenna in your mind as 
you read. Perhaps later you can construct it 
in your garage or shack. 

Construction 

The telescoped view of Fig. I shows the 
antenna pulled apart to show how it is as¬ 
sembled. The bottom piece of one inch alu¬ 
minum tubing may be any length you desire, 
just cut the top off squarely and clean the 
rough edges to allow the % inch inner sleeve 
to fit inside it. This piece can be about three 
or four inches long, and is probably the most 
important part of the antenna. This is where 
tlie shield of the coaxial cable is connected. 
The detailed view of the coax connection 
shows that one end of this inner sleeve is 
cut and flattened to provide a way o; con¬ 
necting the coax shield. Since it is difficult 
to solder to aluminum, the coax braid is re¬ 
moved from the inner conductor by the con- 
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SIGNAL TRACER 


Here is an exceptional 
value. This solid sstate 
signal tracer will make 
servicing of your re* 
ceiver* AM.FM and TV 
very easy. Comes com¬ 
plete with shielded prod 
and clip cord. Self-pow* 
ered. S i x transistors, 
four diodes and one 
thermistor. Built in 
speaker and 200 uA 
meter. Attenuator 20-40- 
60 dB. Gain over 70 dB, 
Outputs for 8 and 600 
ohms. You can track 
down the trouble in a 
receiver in minutes with 
this little unit. 



- .1! ! i.■! L \--! 1X j .■ ' .is 1 1 .iV-. :J: w<!v -4*4*^ 

ONLY $19.50 


TRANSISTOR 

DC SUPPLY 

This power sup¬ 
ply will operate 
transistor radios 
and other de¬ 
vices under re¬ 
air or where 
atteries are a 
drag to replace. 

Voltage range: 

0-20 vdc contin¬ 
uously variable. Meter ranges: 0-20 vdc t 0-20 
mA, 0-200 mA, Maximum current capacity: 
ISO' mA/20 v or 200 mA TO v. Pilot lamp, AC 
ripple: less than .25 mv rms. Fused* Has 
built in power transformer and 30 watt 
power transistor. Built for continuous duty, 

ONLY $16.95 




MINI-LAB 


Here is a complete test laboratory all in one 
package! A modern miracle of electronics. 
This one unit contains an AC-DC Voltmeter: 
50* 150* 500 volts; 0-500 mA; 10K, 100K, 1M 
ohms; resistance and capacitance substitu¬ 
tion; 9 vdc battery supply; RF Signal gen¬ 
erator 455 kHz (and up to 700 kHz); plus 
an audio generator at 400 Hz. You can serv¬ 
ice just about anything with this lab. You 
can signal trace and align receivers and 
trace audio systems* speech equipment, hi-fi 
and tape recorders, This is probably the 
single most useful piece of test equipment 
ever to come along 

SPECIAL $24.95 


Distributors and Reps Wanted! 

Please write to John Kneeland, Sales Man* 
ager about handling this fine line of im¬ 
ported test equipment. 



If your local distributor does not handle the DGP line you 
may order direct from Redline, Jeffrey, N.H. 03452. Please in¬ 
clude a little extra for postage charges* 


Ra box 231 JAFFREY, N.H. 03452 


ventional method of bending the cable, with 
the plastic outer shield removed, into an in¬ 
verted U-shape, separating the wire braid of 
the shield and pulling the inner conductor 
out through the hole. This is more difficult 
with the larger cable, such as RG-8, but it 
can be, and is best done this way. Of course, 
the smaller KG-58 can be used as well, to 
ower costs. The shield is now flattened, 
tinned with solder, and can be fastened to 
the inner sleeve with a self-tapping metal 
screw. All holes were made with an ice pick 
to simplify construction. The coax shield may 
be permanently mounted alter the next step 
which is construction of the driven element, 
Al! elements can be made about L9!£ inches 
long for 144 MHz operation. Allow' a little 
H i ore length for the driven element to go 
down inside the inner sleeve. The driven 
element is made from J* inch diameter copper 
tubing to allow for soldering it to the coax 


inner conductor. The only problem that some 
of you may find is locating something to hold 
the driven element in place. In my case this 
was solved quite easily by a thick-walled 
piece of rubber hose that tightly fit onto 
both pieces to provide mounting and insula¬ 
tion. If you can’t find a piece of hose try 
wrapping the driven element with plastic 
electrical tape to provide the same effect as 
the hose. After vou have done this the coax 

W 

may now be connected. After the inner con¬ 
ductor is soldered on, slide on the inner 
sleeve and attach the coax shield. If this 
makes too large a lump to fit into the bot¬ 
tom piece of aluminum tubing, file or grind 
it until it does. 

Now that this part has been assembled, 
the ground planes can be attached. These 
elements were cut from an old TV antenna 
and are I9?i inches long. Flatten the ends 
with a hammer and make holes in them for 
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the metal screws. Make three holes for the 
screws in the one inch tubing, all the way 
through to the insulator. Obviously, the 
screws can not be so long that they will 
short out the driven element. In this case 
% inch long screws worked well. All three 
elements are tightly screwed into the an¬ 
tenna body to provide a secure mechanical 
and electrical connection. 

The final step is to carefully bend the 
ground planes up to an angle of 45 degrees. 
The antenna can be mounted to the bottom 
piece of aluminum tubing by any way you 
wish, but in my case, I made a vertical cut 
in the bottom of the tubing to split the bot¬ 
tom, allowing it to telescope over the top 
of a 1 V mast. A clamp was then applied 
around the split part to tighten the two 
pieces of tubing together. The coaxial cable 
then comes down inside the mast. The TV 
mast was then clamped to the top of my 
main antenna mast with U-bolts. 

Results 

The only proper way to adjust an antenna 
is with the aid of an SWR bridge to de¬ 
termine Slow well the antenna is matched 
to the feed line. This also provides a way 
to check our results. In this case I was very 
pleasantly surprised to find that the SWR 
for this antenna is about 1.1:1, a very good 
reading, considering that no adjustment was 
made to the antenna before putting it up. 
The important point to make here is that 
anyone can construct this antenna without 
elaborate measurements or adjustments and 
be confident that it will work, if no drastic 
errors are made. The SWR stayed very con¬ 
stant over the whole two meter band, show¬ 
ing that it can be used over a wide range 
of frequencies without degradation of its 
performance. 


MOVING? 

Every day we get a handful of wrappers 
back from the post office with either a change 
of address on them or a note that the sub¬ 
scriber has moved and left no address. The 
magazines are thrown out and just the wrap¬ 
per returned. Please don't expect us to send 
you another copy if you forget to let us know 
about your new address. And remember that 
in this day of the extra rapid computer it 
takes six weeks to make an address change 
instead of the few days it used to when we 
worked slowly and by hand. 


Wouldn't 


your ad 
Look good 
here? 


oscillator/monitor 

• a sensitive broadband RF detector 
gives audible tone signal in the 
presence of any RF field from lOmw 
to 1 kw and 100kc to lOOOmc 

• a CWmonitor with positive rf RF* J 
switch uses only B" pickup antenna 
and NO connection to rig or key . 

• a code practice oscillator with 
adjustable tone & built in speaker 

• high gain 4 transistor circuit 
powered by Long life AA pencell 

• 16 gouge aluminum cabinet In 
white & black epoxy finish, 3 1/2" 
by 2 V *"by 1 */4 " weight 8 ounces 
8 lOO% US made and guaranteed 

the James research company 
n schermerhorn $t v Brooklyn n.y. H20I 


Since the top of the antenna is sealed, very 
little moisture can get in to corrode the coax 
connection. The coaxial construction, while 
being physically attractive is also electrically 
desirable. r his antenna has been in use for 
over a month now and shows no wear in 
some of the strongest winds that we have 
here. In the same storm, it even survived 
the heaviest snow fall that the South Bay 
Area has seen in eighteen years. 

Conclusion 

If you have been considering two meter 
operation perhaps these ideas will provide 
the incentive that you’ve needed. This an¬ 
tenna has provided me with an effective 
“temporary” installation that may last for 
several years. 

. . . WB6BIH 

(1) If a ground plane is mounted at the side of a 
mast rather than at the top, it will give a small 
amount of gain for covering an area other than a 
symmetrical circle around the antenna. Be sure to 
read 'The Two-Meter Groundplane as a Gain An¬ 
tenna”, by K6MYH in the January, 19G8 issue of 78* 



send cert ck or m.o. 
ny res odd 5% tax 
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TO 

OTHER 

HEATERS 



Fig. 1. Modification Schematic 


Today’s modern receivers and transceivers 
are marvels of engineering advancement and 
a joy to look at and operate. Frequency 
stability and selectivity are just about as 
good as anyone could ask for. But what 
about the old clunkers of, say, 1950 and 
earlier vintage that many of us are stuck 
with? Components deteriorate with time, tem¬ 
perature, and humidity to the point where 
many of tlie.se older sets are virtually useless 
for communications purposes, especially on 
single sideband and cw. 

The following article offers an easy and 
inexpensive way of reducing local oscillator 
frequency drift to a degree that is competi¬ 
tive with contemporary designs. The writer’s 
receiver is a case in point. Local oscillator 
drift became so bad over the vears that the 

i Jr 

25-year-old receiver was impossible in DX 
or contest work. 

The if circuits had been reworked in the 
past for increased selectivity, and the local 
oscillator drift problem was aggravated be¬ 
cause the narrower bandwidth reduced the 
size of the “window” in which the oscillator 
frequency had to stay put. Receiver drift be¬ 
came so bad during periods when the trans¬ 
mitter was on the air that it was futile to 
even call a station in QRM. He just wasn’t 
there when the receiver was reactivated. 
After losing several DX contacts because of 
this nuisance, it was decided that something 
had to be done. 

The receiver local oscillator is typical of 
those in most older sets: a triode in a 


Alfred Wilson W6NIF 
3928 Alameda Dr. 

San Diego, Calif. 92103 

grounded cathode Hartley circuit, with neg¬ 
ative temperature coefficient coupling and 
padding capacitors. Oscillator plate and 
mixer screen voltages are stablized with a 
YR tube. This particular receiver even had 
a temperature compensating device on the 
frame of the local oscillator tuning capacitor. 
This little gadget was a bi-metal strip that 
operated on the thermostat principle. As the 
internal temperature of the receiver rises, 
the bi-metal strip, which is positioned close 
to the end of the oscillator tuning capacitor 
rotor shaft, moves in a direction to reduce 
the oscillator tuning capacity. This, theo¬ 
retically, is supposed to compensate for the 
frequency drift. 

All the usual remedies to cure drift were 
tried without much success. Replacing the 
oscillator, mixer, and VR tubes did not help. 

lie temperature compensating capacitors 
(coupling and padding) were replaced with 
units having a higher negative temperature 
coefficient. This helped to stabilize the long- 
period drift, but did not solve the problem 
for short-term variations such as occurred 
during standby (receiver B voltage off; 
transmitter on). 

A hot soldering iron placed near the bi¬ 
metal compensator strip had absolutely no 
effect. The thing wouldn’t budge, even with 
the iron almost touching it. The only answer 
to this seemed to be that, over the years, the 
coefficient of expansion differential of the two 
metals had somehow changed, so that it was 
probably near unity; hence no movement 
with temperature variation. Out with the 
“bi-metal compensating strip”! 

In a final attempt to stabilize the receiver 
local oscillator, some quick measurements 
revealed that the oscillator heater voltage 
decreased from a nominal 6.3 volts to any¬ 
where from 5.6 to 5.8 volts when the trans- 
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mitter was turned on, depending on what 
other transient loads were on the 115-volt ac 
line. One remedy would have been to run a 
pair of No. 6 ac feeders into the shack, but 
this would have cost about $100 including 
materials, electricians license, and inspec¬ 
tion fees. 

The circuit of Fig. 1 solved the problem 
nicely, with a total outlay of about $2.00 for 
the IN 1591 zener diode. (The other parts 
were obtained from the junk box.) 

The 1N1707 silicon diodes are in a half- 
wave voltage doubling circuit. The current 
tl trough resistor Rs depends on the load, Rl; 
i.e., the current required by the oscillator 
heater. The only precautions to observe are 
that the diode polarities are as shown and 
to make certain that the value of Rs is such 
that the zener does not exceed its maximum 
power dissipation if Rj. is removed. An added 
refinement is to include the mixer heater in 
the regulator circuit, again observing the re- 
{uirement for maintaining the zener power 
dissipation within ratings by appropriate 
choice of Rs. 

What actually happens in the oscillator, 
when heater voltage varies, is that the 
thermal differential changes the heater-cath¬ 


ode capacitance. The cathode is part of the 
Hartley tuned circuit, so obviously the LC 
ratio is no longer constant under these con¬ 
ditions. Another effect is that oscillator grid 
current also varies, further complicating the 
stability problem. 

With the receiver cooled down in this 
manner, the oscillator drift was reduced by 
an order or magnitude; i.e., from 2000 to 
200 parts per million. An added benefit was 
that dc is used on the heaters, with a corres¬ 
ponding reduction in hum on the 10 and 
15 meter bands. 

. . . W6NIF 


Swedish CB 

A note from SM5ZS tells us that there are 
now about 15,000 Private Radio licenses in 
Sweden. This is the same as our CB with 
licenses being issued for $4 to anyone over 
18 years old. They may not contact stations 
which are not on the same license. They are 
permitted % watt on the lower PR band and 
5 watts on the higher band. Many potential 
amateurs are getting interested in radio 
through the PR license. 



OUTSTANDING 
HAM V-O-M 

20,000 Ohms per volt dc 
5,000 volt dc range! 

DC Volts: 2.5, 10, 50, 250, 500, 5000. 
Ohms: 12K,120K, 1.2M, 12M 
DC MA: .05, 5, 50, 500. 

AC Volts: 10, 50, 250, 500. 


DB: 0, 14, 28, 34, 40. 


PRICE ONLY 

plus 90c postage and shipping 
no taxes anywhere 

REDLINE Co. 

JAFFREY, N.H. 03452 


$9 


.95 
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SERVICE AND FRIENDLINESS 

To Radio Amateurs For 32 Years 

WE MUST BE DOING SOMETHING RIGHT. 

PHONE 
518-S42 
8350 



RECEIVERS 

Colli ns 75S3— $475*00 
Drake H-4— $325.00 
H.immarlutid HQ110A 

VHP, Mint—$249.00 

•National M--300—SI40.00 

llalllrrafti-T s 
Clean — $129-00 
Hamrnirlund HQ 140 
$129*00 

Mus’ey riM, plus Heath 
Q [multiplier— S 100.00 
1 larttmariimd If Q170 
Clean $210.00 
1 latuniiirhmd HQ1D5 
Mint — $148*00 

TRANSMITTERS 

lSt \V 0100—$299.00 
Halllcraftci* HT-dT 
Clean — $230.00 
* # HaHierafturs HT44. 

|. .1 I'S ] v, -S236.O0 
Gtloso 222 Mint— $85.00 


USED EQUIPMENT 

llnmuuirliind 1IX-50 
Mint—$275,00 
Clegg Thor 6* Plus AC 
supply. Clean—$225.00 
central Electronics 
.loot'—S275.00 


TRANSCEIVERS 

National NCX > (Factory 
rtn-bried to Mark II 
S4CO.OO 

NCN-3 <FFidi ierUI 
number I -$250.00 
Swan 240 AC and UC 
supplies. Clean— $275.00 

l’nlycoinm 8 — $119.00 

UNEARS 

lfNTj-1 Mint — $200.00 

* l ol I ins 3QL1 Al int — 
$400.00 

Special, no discounts. 

’ Consignment. 

in Iren of trade. 


Prices may be discounted 10% 

Just off Exit 27 on Thruway 
Distributors of all major lines 
of amateur equipment. 

'“UlliEI SSWlv. 

185 WEST MAIN, AMSTERDAM, N.Y. 12010 



RADI 
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SHOP,me. 

138 WATER STREET, SO, NORWALK, CONN* 


TEL: 203-866-3557 


APX-6 transponder Is back!! Popular set con¬ 
verts to XMTR-RCVR. Unit in I2l5-I300mc. band. 
Uses cavity osc & 2C42 as XMTR, 2C46 as iocal 
osc l*F. Freq: 60mc. Size: !3"xl3 ri xi0". Approx, 
wt,: 35 fbs, Used, Ex, Cond, Less Tubes $31.95 
1215-1355 MC. Test Set SM65/up, Can be used 
as RCVR. with I.F. of I7.5mc, or as freq. meter, 
Ref. Pwr meter, etc. Directly callibrate in Fre¬ 
quency & DEL Operates 115V., 6G cy, Size: 15’'x 
l$3ft M x9iV n . Net wt, 42 lbs. Used, Ex. Cond. 

$65.00 

Facsimile Recorder, R0 92. Rotary drum, std 
60 RPM. Contrast adj. from 1QDB to 20 DB. Uses 
direct stylus on specialty-treated paper. Copy 
size is l'2"xE8%“. Overall size: WfoHTxW/z". 
Operate on M7V/60 cy, I50W. Net wt. 75 lbs. 
Used, Ex, cond. with Pkg. of 250 sheets of spe¬ 
cially treated paper. $275.QO 

Teletype Trans.-Dist. For perf Tape, TT57/FG, 
used, Ex, Cond. $32.50 

F.M. Perm. Magnet Volce-coN driven capacitor 
split stator 35MMP/Sect. voice coil 8 ohms. Lo- 
loss ceramic. Size: I'/i* $q**2" D. $3.75 

10-pushbutton tuner assy. For FM RCVRS BC6D3, 
BC68, etc. Complete with 10 trimmers & main 
variable capacitor. Size: 10 M x6"x6 11 $4,50 

Teletype Po or Relays. Type 255A (236 ohms) or 
type 2ISA (90 ohms). Please specify. $3.95 

Dual-range Butterfly Osc* Assy, 
Tunes 50-110 MC and 110-500MC in 
2 ranges. With 7-pin wired socket 
for 9032 tube (not supplied) $9.95 


VOM SENSITIZER 

0-400 



Here s a way to use a 150 mA VOM as a 
0-450 micrammeter—an increase in sensitiv¬ 
ity of 333-fold. It takes no transistors, bat¬ 
teries, diodes, or, for that matter, wire or 
solder. The whole job can be done in five 
seconds. 

The meter used is Radio Shack's small 
1,000 ohms per volt VOM #22-4027, which 
sells for $5.95. Other radio supply houses 
sell identical or similar ones, possibly made 
by the same Japanese manufacturer. It’s the 
one that measures 3b" x 2?s" x 1". 

To make the 0-450 microammeter out of 
it, simply put the positive test lead in the 
“AC Volts ’ socket, and the negative lead in 
the usual one (labeled DC-obms in Radio 
Shack’s version), and you’re in business. 

To see how it works, take a look at the 
circuit. 

The meter movement has a sensitivity of 
about 400 microamps; Re, inside the meter, 
calibrates it to that figure. Used to measure 
current, the YOM shunts the test leads with 
Rs, about 2.7 ohms. Remaining current flows 
through tlie meter, with 910 ohms iti series 
with the meter’s internal resistance of about 
100 ohms. Result: 150 mA sensitivity. 

But if you feed the unkown current in by 
way of tire l AO Volts” socket (positive) and 
the ‘DC mA” socket (negative), the current 
will flow through part of the diode bridge 

ect to the meter. This leaves a shunt of 
2.7 ohms or so (Rs). but of nearly 913 ohms. 
1’his is of course large compared with the 
meter’s internal resistance. 

Ibis shunt and the small forward resist¬ 
ance of tire diode in series, give a range of 
0-450 microamps. 

It’s a convenient figure, for the calibration 
on the meter face is 0-150. Simply multiply 
by 3 to get a true reading. . .. WN6ZRB 
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Missed Opportunities 

While a lot of hams seem to be looking 
around for some way to get a toe in the ham 
business end of things, I notice that one nice 
little enterprise has been left rather open for 
several years. 

Kits. A few years ago we had a chap down 
in Texas that used to put together kits for 
most of the interesting construction projects 
that were published in the ham magazines 
. . . particularly those using printed circuit 
boards. He did a nice brisk business in these 
kits. Then along came a heart attack and he 
had to take it easy. 

There probably isn't enough profit in the 
thing to attract a regular parts supplier, one 
who would have to pay salaries . . . but it 
should be a good home business for a fellow 
with some time on his hands and enough 
money or credit to work up a deal with a 
parts supplier. 

After my own experience in the kit busi¬ 
ness a couple years ago I would suggest 
some agreement with the parts supplier 
whereby he will take back unused parts for 
credit. The margin on kits has to be rather 
small in order to attract buyers so you can’t 
really afford to have a lot of stuff sitting 
around when a kit runs out of steam. I found 
that kits sold quite well . . . some sold hun¬ 
dreds upon hundreds, My only problem was 
that I ran out of spare time to do the work 
needed. This might make a nice little family 
business. 



GATEWAY 


ELECTRONICS 

6150 Delmar Blvd., St. Louis, Mo. 63112 

RTTY sealed mercury-wetted polar relay 
[direct replacement for Model 255 po¬ 
lar relay)* No adjustments required ..$ 4*95 

Transistor Inverter kt+; 12 VDC to 117 
VAC* 200 watts. With diagram, less 
case ......$ 14.95 

5-channel 150 IMG 12 V, GE Progress Line 
mobile telephone; full duplex, transistor 
power supply. Secode decoder* Less 
cables and control head* Shipplna wt, 

, 60 lbs* ....$195.00 

40-0-40 uA Weston meter .2.95 

New current-production ice maker ma¬ 
chine; complete with water valve and 
instructions for installation in refriger¬ 
ator freezing compartment or freezer .... $ 14.95 

7200 VCT @ I A. transformer. 110/220 
volt primary, 60 cy. Shipping wt. I 10 

lbs....$ 25.00 

New Jennings Vacuum Variable (UCS- 
300] with motor drive; 10-300 pf. ..$ 35.00 


TOROID POWER TRANSFORMERS 
THESE ARE NEW AND UNUSED 

# T-2—This toroid was designed for use in a 

hybrid F.M* mobile unit, using a single 8647 
tube in the RF amp, for 30 watts output. 
Schematic included. 12 VDC pri. using 2N1554’s 
or equivalent. Sec* #1 500 volts DC out at 70 
watts* See. —65 volts DC bias. Sec. #3 1*2 
volts AC for filament of 8647 tube* Sec* 2t4 C T 
feed back winding for 2N1554 s. 1? 4 " thick. 
2%" dia, *******...$2.95 ea.—2 for $5-00 

# T-3—Has a powdered iron core and is built 

like a TV fly back transformer, Operates at 
about 800 CFS. 12VDC PrL using 2N442 p s or 
equivalent. DC output of V DBLR 475 volts 90 
watts* C/T feed back winding for 2N442 , s* 
$2,95 ea. .....*..2 for $5,00 

# Cl—HV swinging choke 6-30 Hy 140 ohms 

dc wt 15V2 lbs.....*..*.***..$7.00 

# C2—Transistor swinging choke 29 rnH/lA, 

4.25 mH/4A, 1.3 ohms dc* wt 1.5 lbs.$1.00 

# C3—Choke, 6 Hy 150 mA wt 3 lb* ..... $1.00 

*• 

Transformers 

# P4—105-115-125 v 60 cy pri, 6*4v (? HA* 2Q5v 
m 1 2 A f 17v 45mA (relay power). Wt 10 

lbs...........-._*„,.,..,$2.95 

All prices F.O.B. All weights listed are net. 
Please allow for packaging* Please allow 
enough for postage. We will return any extra. 

TOWER COMMUNICATIONS 

924 Elm St.. Racine. Wis. 53403 
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Carole Alien ff 5 A QQ 
308 Karen Drive 
Lafayette, La * 70501 


The Care and Feeding 

of a Ham Club 

Part IV Hams VS the Public 


Hams get a lot of publicity, but it isn't 
always the right kind. One bad case of ham- 
type television interference can stir up a 
whole neighborhood, and it takes a lot oi 
good publicity to calm it down. In fact, the 
more time, money, and energy the publicity 
chairman has to devote to his job, the better 
it is for every member of the club. 

Sending notices of meetings and social 
events to members is among the routine 
duties of the chairman, but there are lots 
more. Folks who don’t know much about 
amateur radio get the idea that all hams can 
do is call “CQ , talk about the weather, and 
broadcast on television sets when the best 
programs are on. Sooner or later, some of 
these people ask “why” and want answers. 

The “ounce of prevention is worth a pound 
of cure” policy is always best because folks 
who realize they may need a high-pass filter 
on their own TV set will try to sweep their 
own doorstep before lynching the neighbor¬ 
hood ham. It’s safe to assume that the gen¬ 
eral public doesn’t know what knowledge a 
ham has to have to get a license, the regula¬ 
tions he observes, etc., so this is a good place 
to start. Every newspaper and radio station 
clamors for interesting features about local 
personalities, and the publicity' chairman 
should take advantage of this chance to get 
the “ham story” across. By introducing air 
operator and his family to the community 
and then sneaking in vital facts about filters, 
FCC regulations, and the ham’s role in emer¬ 
gencies anl disasters, the publicity chairman 
can sugar-coat the public’s pill and get alot 
of information to them. 

An informal interview on the local broad¬ 
cast station reaches hundreds of owners of 
small filter-less radios who pick up amateur 
transmissions as handily as some television 
sets. 

The interview or article should begin with 
a brief explanation of “How to be a Ham” 



A sharp Publicity Chairman will always be on the 
look-out to publicize the activities and public 
services of local hams. Photographs of each mem¬ 
ber available for publication add interest to a 
publicity release. 

moving on to the “fun side” about what its 
like talking to every type, age, size, and color 
human being all over the world, and then 
finishing on a public service theme, ft’s just 
human nature to enjoy hearing what some¬ 
one else can do for you, so mention Civil 
Defense programs, RACES plans, the avail¬ 
ability of emergency communications, and 
the nation’s network of willing volunteer 
hams. If a person is going to know anything 
about amateur radio, he ought to get all 
sides of the story. 
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The publicity chairman should try to 
strike while the iron is hot when big news 
breaks. If your club flies into action during 
a crippling ice storm, hurricane, or forest 
fire to order medical supplies, provide com¬ 
munications, dispatch trains, or call fire 
fighters, let the public know. Before the ashes 
cool or the ice melts, type up news releases 
for all newspapers in the area. Do the same 
before and after practice alerts and mobile 
drills; let the people hear that hams spend 
hours and days at the job ol being ready to 
work for the public. 

Field Day offers another golden oppor¬ 
tunity to advance the cause of amateur radio. 
News releases with photographs of local 
hams get more attention than a nameless 
review of what the dub is going to do and 
where. Emphasize and re-emphasize the fact 
that the purpose of Field Day is to test 
equipment and train operators who wall be 
needed to serve if real trouble comes along. 

The truth is, of course, that bad publicity 
travels as fast as lightning to ground and 
people learn all too quickly about TVI, BC1, 
and HI-FI-I. A Publicity Chairman has to 
work hard to show John Q. Public that hams 
are important and valuable members of every 
community. 

How About a Job? 

Election of new club officers is sure to start 
members buzzing, and whether you vote in 
the spring, fall, or in between, make the 
most of it. Attendance should be great on 
election night, for when everyone gets the 
word that its time to switch jobs aioui i! 
they II show up in self-defense to make sure 
nobody else “volunteers” their services. 

One tried-and-true election procedure be¬ 
gins with a list of candidates drawn up by 
a nominating committee appointed by the 
president. This group of thinking people can 
take their time picking prospects who seem 
qualified for certain jobs. They’ve got to 
remember that everybody isn’t able to lead 
a meeting, take down notes, or keep the bank 
account balanced. Sams voice may flow like 
honey when hes holding a mike, but he 
might spew and sputter with a president’s 
gavel in his hand. In addition to selecting 
candidates who will work out well, the com¬ 
mittee can check to make sure the bv-laws 
of the club are observed. For instance, the 
Stuyvesant High School Radio Club of New 
York with 150 members stipulates that their 
president must hold at least a Technician 



hi order jor a club to be ready to junction 
smoothly during a disaster or emergency, drills 
have to be planned on a regular basis. Here, a 
mobile operator (left) relays traffic from the 
scene of a near-drowning. 

or General Class license while Novices can 
^^ s ecretary or treasurer if they have spare 
time after copying code. 

To avoid embarrassment and confusion at 
die election itself, the committee should 
check with the candidates to make sure 
they’ll accept if voted in. If the “O.K.” is 
given, the list can be presented to the mem¬ 
bership for their revisions and approval, The 
president will ask for nominations from the 
floor before the final vote in order to give 
everyone an equal chance. 

It’s generally agreed that Hie “secret bal¬ 
lot” is tile best way to elect officers to avoid 
hard feelings among friends. Why risk a 
rhubarb if it isn’t necessary? 

r 

Here and there, a club chooses to pass the 
buck and elect a Board of Directors who 
function annually to pick a new president, 
vice-president, secretary, and treasurer. 

Sometimes members say “no” to the nomi¬ 
nating committee because they’re not sure 
what s expected of them. For this reason, a 
clear-cut definition of the duties of the officers 
will be a big help. ! he Johns Hopkins ARC 
of Baltimore, Maryland, submitted a good 
example of a Constitution which leaves no 
questions unanswered. Consisting of 10 Ar¬ 
ticles with numerous points of explanation, 
it covers everything from Purpose and 
Policies to Voting and Attendance. Under 
Duties of Officers, the following comments 
are listed which can be applied to all clubs: 

1. The President shall preside at all meet¬ 
ings and shall assume all duties usually 
associated with this Office. He shall, 
further, be a member ex-officio, of all 
standing committees and shall execute 
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all duties as are assigned him in sev¬ 
eral places in this Constitution and its 
By-Laws. 

2. The Vice-President shall assume the 
duties of President in the absence of 
that Officer. He shall, further, assist the 
President in all functions of that Office 
and shall be a member ex-officio of all 
committees. 

3. The Secretary shall keep an accurate 
record of all Official meetings of the 
Club which may be ready upon request. 
He shall also carry out all such cor¬ 
respondence as is necessary in the nor¬ 
mal operation of the Club. 

4. The Treasurer shal handle the finances 
of the Club. He shall, further, be re¬ 
sponsible for filing the necessary forms 
with the Student Activities Commission 
of the Johns Hopkins University for the 
purpose of obtaining funds from the 
Club’s Account with the Commission. 
These forms shall be counter-signed by 
the President. 

If the Nominating Committee can cajole, 
convince, and wheedle members to take over 
the top spots, their job is almost done; that 
is, if the club has a constitution similar to 
the Hopkins ARC specifying that the Presi¬ 
dent shall make various appointments. 
Among the important chairmanships to be 
filled are: Publicity, Program, Field Day, Re¬ 
freshments, Newspaper, Special Projects, 
Training, Civil Defense and Alerts, Attend¬ 
ance, Fixed Station and Traffic Handling, 
and dozens of others. 

Should the nominating committee or the 
new president find that nobody’s willing to 
take a job, there’s only one course of action 
left . . . Just fall back on the system used by 
the Bedford Radio Club of Massachusetts— 
they cal l it “lassooing” and it means just what 
it says. 

Do It With Dues! 

The best things in life may be free, all 
right, but it still takes money to run a radio 
club. Whether your group is big or little, 
it’s easy to list a lot of items that cost; some 
small, but all essential. 

For example, postage for publicity re¬ 
leases, meeting notices, and bulletins requires 
a substantial amount. If the club mads cer¬ 
tificates to those who work a certain number 
of members, this takes more postage and 
printing expense, too. Most clubs have bul¬ 


letins and that means buying paper, stencils, 
Ditto-masters, and still more stamps. A large 
group may have to rent a hall, maintain a 
special building, and pay utility bills. Log 
books and QSL cards are needed for the club 
chairman, and don’t forget the program 
chairman who needs a few shekels to rent a 
film and cross a speaker’s palm with silver. 

Although there are several ways to keep 
a treasury in good shape, collecting dues is 
probably the most dependable one. And al¬ 
most everyone is used to paying dues in 
other organizations, so announcing that 
they're payable won’t be a rude shock to 
anyone. 

Many radio dub members pay their dues 
either annually or monthly, and the amounts 
vary from $2 to $5 per year from 25c to 50<" 
per month. Of course, the method of pay¬ 
ment directly affects the amount of club in¬ 
come, so the Monthly vs. Annually payment 
plan is discussed enthusiastically at a lot of 
meetings. 

The Lump-Sum people contend that fork¬ 
ing over the entire amount at one time has 
several advantages including getting rid of 
the obligation for a whole year and also in 
knowing that a member’s support of the club 
continues even if he can’t make it to every 
meeting. Should $5 dues seem steep for a 
family of two, three, or more hams, a scale 
can be used requiring full dues from the 
“boss’ and $1 for his XYL and each licensed 
harmonic. 

The Pay-as-You-Go folks argue that it’s 
easier on the pocket-book to pay by the 
month or the meeting. High school and col¬ 
lege students who have to pinch pennies 
appreciate the installment plan more than 
adults. For this reason, too, a student-rate 
is used by many clubs to encourage younger 
members to join. And although a busy ham 
attends only three or four meetings during 
a year contributing one or two dollars in 
dues, he may have a 100 per cent record the 
following year and more than pay his way. 

It would be misleading to leave the im¬ 
pression that everyone pays dues without a 
second thought, for it isn’t the case at all. 
Most hams meet their obligations as faith¬ 
fully as they renew their licenses, but now 
and then someone forgets to pay off. And 
occasionally a floater shows up who comes 
to meetings, uses the club station, dirties the 
ashtravs, and drinks free coffee without arid- 

■r 7 

ing a cent to the till. This guy can be a prob¬ 
lem if too many faithful dues-payers hear 
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about him. Since the treasurer is the one 
with the purse strings, he or she knows who 
pays and who doesn’t. Perhaps he can re¬ 
mind everyone at once during the business 
meeting with a statement like “Say, gang, 
the treasury’s down a little; how about you 
late ones kicking in your dues?” If this 
doesn’t get results, a notice in the club bul¬ 
letin along the same lines will serve to re¬ 
mind the delinquent member. 

.A 

Many folks prefer a regular billing pro¬ 
cedure, and if this can be set up, payments 
are apt to be made on a more business-like 
level. Of course, in the event these efforts 
aren’t successful, you can try passing the 
hat to him at the meeting, and if you still 
don’t get a donation, just be thankful he 
didn’t take any out! 

... W5NQQ 


To all ARRL Members 

B. R. Council, K0ATZ, is a candidate in 
the upcoming election for Rocky Mountain 
Division ARRL Director. 

“Slats” Council is well acquainted with 
the legislative and administrative side of 
Amateur Radio and the ARRL. 

Council pledges his strongest action for a 
better and more representative ARRL, and 
will do all possible to secure Board action to 
strengthen ARRL and Amateur Radio in the 
following: 

(a) More DIRECTOR action to secure com¬ 
pliance by ARRL HQ with Board di¬ 
rectives. 

(b) ARRL support, by QST articles, of FM, 
and FM repeaters. ARRL to publish an 
FM manual. 

(c) Stronger ARRL action against the ma¬ 
licious QRM, obscenity and other il¬ 
legal operation so prevalent on the 
bands. 

(d) Sale of ARRL publications at lower cost 
to MEMBERS than to non-members. 

■(e) An ARRL-operated outgoing DX QSL 
bureau, without delay. 

(f) QST-published factual test results of 
manufactured equipment. 

(g) ARRL support of the EIA Standards 
project and program. 

(h) ARRL Communication Department to 
better serve the ARRL Members thru 
handling of routine Comm. Dept, mat¬ 
ters. 


(i) ARRL to establish DX committee con¬ 
sisting of representatives of leading DX 
clubs, representatives of all magazines 
in USA carrying DX matters, plus an 
ARRL staffer—this committee to ar¬ 
range for DX contests, awards, and to 
settle country lists and other similar 
disputes. 

(j) ARRL to take a more active part in the 
Amateur Radio SPACE program by 
supporting OSCAR-type projects, and 
NASTAR, the project to put a ham sta¬ 
tion on the Moon. ARRL to equip and 
maintain .an ARRL Earth-Moon- Earth 
station on a 24-hour basis for EME 
work with other stations. 

(k) ARRL to add Field Representatives to 
better SERVE the ARRL members and 
the Amateur body as a whole. 

(l) Mr. Council pledges to keep the mem¬ 
bership fully informed as to the results 
of legislative and administrative meas¬ 
ures brought up to the Board for action, 
and to take cognizance of members 
ideas, desires and suggestions, with 
“feed-back to the members” thru the 
Director’s letter to the Members. ARRL 
Members will shortly receive literature 
setting forth the above, in detail. Your 
careful study and consideration of this 
material will be worthwhile. 

Your vote for Council, K0ATZ will help 
bring about a BETTER ARRL and a more 
representative type of Directorship in this 
Division. 

Committee to Elect Council and 
Banks. 

A. David Middleton, W7ZC/W5CA, 
Chairman 

Past Director—West Gulf Division 
Director—WCARS 
Member—Utah Ham Boosters 

Using Candles 

One of the many cheap but useful ac¬ 
cessories in the workshop is an ordinary 
wax candle. Besides being handy to have 
around when the lights go out after you 
“Blow The Fuse”, a candle is also: 

a . . . the recommended lubricant to use 
when drilling or sawing aluminum. 

b . . . an effective emergency soldering flux, 
c. .. good for easing sticking drawers, 
doors, etc. 

. . . R. B. Kuehn W0HKF 
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Glenn R, Brown WSJZI 
689 Drummond Court 
Columbus, Ohio 43214 


Practical 6 Meter 
Ground Plane Construction 


Many fine articles have been written 
about the ground plane antenna. These ar¬ 
ticles go into great detail about polarization, 
angles of radiation, methods of matching, 
etc., etc. 

This article is intended to show how to 
construct a ground plane antenna for six 
meters. The method of construction can be 
duplicated with very little expense, and a 
minimum of tools. You don't have to be 
part owner in a machine shop, foundry, or 
plumbing supply house to get through this 
project. 

Popularity of the ground plane antenna 
is due to several characteristics. Since the 
ground plane receives (and radiates) equally 
in all directions, the ground plane is ideal 
for local nets. With the increasing avail a- 



Fig . 1 . Construction details. 


bility of good surplus FM equipment, the 
ground plane should become even more 
popular. 

Since the ground plane is vertically polar¬ 
ized, good reliable communications can be 
maintained between mobile and fixed sta¬ 
tions. 

Even the most Serious 6 meter amateur 
should supplement the beam antenna with 
a ground plane to assure all-around good 
coverage under all conditions. 

Construction. The elements used here were 
%" diameter solid aluminum tapered shafts, 
cut down from a Citizens Band Antenna. 
(This commercial ground plane antenna had 
failed at the center where elements were 
joined!) Similar Citizens Band ground plane 
antennas abound in all parts of the country, 
and it should not be too difficult to find a 
damaged or used antenna available at reason¬ 
able cost. 

The elements can, of course, be aluminum 
tubing. TV antennas should not be over¬ 
looked as a possible source of suitable ele¬ 
ments. 

Referring to Fig. 1, the heart of this 
ground plane is a steel box. The box used 
here was a Bud CU-883-HG Metal Utility 
Cabinet. (About $1.30 Net). This box comes 
with 2 removable covers, and necessary 
screws to attach the covers. 

The elements are cut to the proper length 
for the frequency desired as described in 
the various Handbooks. 

Holes are drilled in the 2" sides of the 
box for the four horizontal elements. Note, 
in Fig. 1, that two elements are set high, and 
two are set low, so that adjacent elements 
will not interfere with each other when in¬ 
serted into the box. 

Measure and drill all holes carefully so 
that all elements will parallel the top of the 
box when assembled. Select a drill size that 
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will give a snug fit when elements are in¬ 
serted. 

Once the horizontal elements are in place, 
they are secured by drilling a small hole 
through the box and through the element. A 
small bolt is then fastened through each 
element to a nut and lock washer. 

The vertical element is insulated from the 
box by two octal sockets, located in the 


center of the top and bottom box covers. 
All pins in the bakelite sockets are carefully 
removed. The center hole in each socket can 
be filed out slightly to provide a snug fit for 
the vertical element. A small hole is drilled 
in the vertical element just above and be¬ 
low the point at which the element protrudes 
from the assembled box. Small screws are in¬ 
serted into these holes, The bottom hole pro¬ 
vides a point for connecting the inner con¬ 
ductor of the coax feed line. 

The ground connection {outer shield ) is 
connected to a lug secured to one screw 
of the bottom octal socket base. 

After all parts have been assembled and 
checked, the top cover and vertical element 
are temporarily removed. Holes are then lo¬ 
cated and drilled for the U-bolt clamp. A 
convenient length of mast is then placed 
through the U-bolt and the U-bolt is se¬ 
cured. 

The antenna can be re-assembled and the 
coax attached as shown in Fig. 2. 

Many schemes of weather-proofing this 
assembly are available. One unusual and 
very easy method is to apply under coating 
material from an aerosol can. This material 
is available at very reasonable cost in spray 
cans from most auto supply houses. 

The resulting antenna should provide com¬ 
munications with a minimum of up-keep for 
several years to come. 

... W8JZI 
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CLUB SECRETARIES NOTE 

Club members would do well to get their club 
secretaries to drop a line to 73 and ask for the special 
dub subscription scheme that we have evolved. This 
plan not only saves each club member money, it also 
brings badly needed toot into the dub treasury, if de¬ 
sired, Write: Club Finagle, 73 Magazine, Peter Soto 
Ugh, New Ham Shire 03458* 


Hi Amps 


12/24 Volts-Ac—750 V.A. 

from [20/240—60 cycle...$ 10.00 

shipping Weight. 17# 

3000 mtd. 135 VDC . $2.95 

30 mfd. 600 VDC . *50 

2 mfd. 2000 VDC . 1.29 

2 mfd, 3000 VDC . 1.95 


ARROW SALES-CHICAG0, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO. ILLINOIS 60414 
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Darn-Handy 



Introduction 

The need for a good quality AM monitor 
for VHF became apparent to myself when 
delving into high power 2 meter linear 
adjustments. Using a TX-62 to drive two 
PL-l77WA’s in Class B AM linear required 
a device which could be installed in the 
output line of the linear so that bias and 
screen voltages could be properly set. Mini¬ 
mum distortion of the modulated driver was 
the goal. And, like any transmitter monitor 
at close range: “ ‘You can’t believe that 
what you hear is an accurate sample/ my 
friends said” of the actual signal at a dis¬ 
tance! Well, this is not always true. Careful 
experimentation yielded an improved circuit 
which is presented here, Incidentlv, most 
oscilloscopes are ineffective for use on VHF, 
unless you go directly to the vertical plates: 
and who wants to botch-up a commercial 
unit? 

Equipment Description & Schematic 

s he completed VHF monitor is enclosed 
in a 3 x 4 x 5 inch Bud Minibox. At the 
rear are the two SO-239 IN/OUT chassis 
connectors. Either one can he used for input 
or output to coaxial line. Next, to the left, 
is an audio jack of the kind that mates with 
PL-55 type mike plug; but in this case, is 
used for listening with HI-Z headphones. 
To the right is an SPDT slide switch: giv- 


VHF Monitor 


Ralph W. Campbell IF AKA E 
316 Mariemont Drive 
Lexington, Ky. 40505 

ing the reader a choice of “Power,” or 
“Monitor” switch positions. With a flat line, 
relative power measurements can be made; 
and if you follow the instructions given later 
on: an “engineered-guess” can be made as 
to the actual power present, 

; l ie EM ICO m meter is mounted by a rec¬ 
tangular retaining speednut in the front 
wall. To the upper right is the 2.7 /«H RFC 
and the 1N4149 diodes are wired in near 
this. Observe that the 560 ohm/2 w, resis¬ 
tors are wired to the S0-231 jumper with 
both resistors in series-first—and then over 
to the rf coupling capacitor (lpF). They 
must be connected this way, otherwise 
enough energy could be coupled in to de¬ 
stroy the diodes. 

Fig. 1 is the schematic. The half-wave 
doubler/detector is straight-forward. It is 
interesting to note that the coupling value 
of LpF works best on the “monitor” position 
of the unit (listening) for 2 meters, with 
100 pi as the output to the audio filter. 
The same ratio of 1 to 100 holds for the 
“linearizing resistor" as compared to the 
output dc load of 220k. The 2.7 RFC 
are chosen to have an impedance maximum 
just above 2 meters (149MHz) & 39pF dis- 
coidal capacitors are series-resonant near 
the two meter band with usual lead-length. 
The 0.001 bypass is a ceramic disk, chosen 
for a low value of reactance as compared 
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to the internal meter resistance. The re¬ 
maining components comprise the audio fil¬ 
tering and coupling. 

Using The VHF Monitor 

Any power level up to a kilowatt dc in¬ 
put, on two meters, will drive the voltmeter 
to some position on the scale. 432 would be 
an upper nominal frequency limit with this 
unit; however, the “relative power” meter 
would have little meaning, but it would be 
useful for tuning-up. If you wish to modify 
the design for 432, use Z-460 chokes and 
13 pF discoidal ceramics. The other capaci¬ 
tors should be left as is. Of course, even 
with a flat-line you can expect considerably 
higher meter readings on this band. 

On 2 meters, an Ameco TX-62 will give a 
reading on the meter of about 7.5 volts; for 
an AB, rf linear we registerd 15 volts. 
For the big half-kilowatt Class B linear, we 
observed 30 volts! A nominal 15 volt reading 
is equivalent to 75 watts into the monitor 
in the “power” position; but remember, you 
must have a flat-line or this doesn’t mean 
anything. And these indications were made 
from notes in our set-up using a Bird™ 
Model 34 Directional Wattmeter, in series 
with the VHF monitor. 

Just above we said that “any transmitter” 
could be used. Don’t expect a TWO’er to 
do more than jar the meter; You will get 
enough audio through the detector to listen 
to the signal, though. The main use for the 
‘Darn-Handy is to set up 75 watt trans¬ 
mitters & the big amplifiers we use at 
W4KAE. When adjusting a stage, plug in 
the headphones, after peaking the output: 
and listen for maximum background audio 
pickup. Bias and screen voltage controls are 
to be varied for this purpose. Make sure 
the slide switch is in proper position. Back¬ 
ground pickup is like an increase in gain; 
without changing the audio level! Preset 
audio before this step; and you will find bias 
adjustments related to detected audio. Once 
you hear the increase in gain, NOW advance 
the audio gain until the signal is raspy or 
tinny. Set the audio gain back about % and 
you’re linear. If you can’t get enough power 
output . . . with linearity . . . try increasing 
the amplifier screen voltage, and repeat the 
orocess. . . . W4KAE 







VHF-UHF COUNEAR ARRAYS 

Lightweight High Gain Antenna Systems 

Cl-116 2 meter, 16 element $17.50 

Cl-216 114 meter, 16 element 14.50 

Cl-416 % meter, 16 element 11.50 

32 & 64 Element Stacking Kits Available 


MOBILE/FIXED SQUALO 

Squolo is a lull half wave, hori¬ 
zontally polarized, omni-directional 
antenna, 

ASQ-2 2 meter, 10" square I 9.93 
ASQ-22 2 meter stacked 16*95 

ASQ-6 6 meter, 30" square 13.95 


HAM ST IK 


$23(50 Net 


10 - IS - 20 Meter 

Adjustable Dipole 
with 

Universal Mount 
Ideal For Small Lots, 
Apartments, Vacationing 

FREE LITERATURE 


SEE YOUR DISTRIBUTOR OR WRITE FOR FREE CATALOG 


621 HAYWARD STREET 
MANCHESTER, IN, H, 03103 


HORIZONTALLY POLARIZED 
360° GAIN ANTENNA 
2 Meter #ABW-144 $11*95 

2 Bay Stacking Kit 3*95 

4 Bay Stacking Kit 11.75 


VHF/UHF 


YAGIS 


MONOBEAMS 
FOR 
MORE 
DX PUNCH 


THE BIG WHEEL 


Combine all-out performance 
with optimum size for ease of 
assembly and mounting at your 
site. They con be mounted ver¬ 
tically, horizontally, in pairs, or 
quads. 


A144-11 

2 

meter 

11 element 

$14,95 

A144-7 

2 

meter 

7 element 

11.95 

A220-11 

VA 

meter 

11 element 

12.95 

A430-11 

% 

meter 

T1 element 

10.95 

A144-20T 

2 

meter 

Multi polarized 

29.50 

A 30-3 

6 

meter 

3 element 

15.95 

A 50-5 

6 

meter 

5 element 

21.50 

A 50-6 

6 

meter 

6 element 

34.95 

A 50-10 

6 

meter 

10 element 

54.95 

A 26-9 

6 & 2 

meter 

10 element 

29.95 


Cush Craft Monobeams combine superior electrical and 
mechanical features with the best quality materials 


and workmanship. 

A28 3 10 meter, 3 element, boom 10' $31.95 

A28-4 10 meter, 4 element, beam 18' 42*95 

A21-3 15 meter, 3 element, boom 12' 39.95 

A21-4 15 meter, 4 element, boom 22' 59*95 

A14-2 20 meter, 2 element, boom ID' 49,95 i 

A14-3 20 meter, 3 element, boom 20' 77*50 
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Wells Chapin W2DL I) 
118 Wood money Lane 
Fayetteville , N. Y. 



Late some night you’re listening to the 
quiet ones. Then you tune into a real whop¬ 
per and wake up the family. An awful feel¬ 
ing, isn’t it? Other awful feelings come up 
when you over-modulate and get poor re¬ 
ports, or one of those friendly QSL’s from 
the FCC. A lesser annoyance which we 
could do without, is the variations in round¬ 
table signal strength as nearer or more dis¬ 
tant stations come in. Can we do something 
about these irksome unpleasantries? 


ALL INPUTS GIVE 
ABOUT THE SAME 
-— OUTPUT 


Fig. 1. AVC system adjusts system gain for a 
roughly fixed output voltage, independent of 
changes of input amplitude. 





AVERAGE 


Automatic volume control key Ideas 

What is it w r e really want to do? See Fig. 

I. We want a variety' of signal strengths to 
come out all practically the same size. Typi¬ 
cally, the circuits that perform this magic do 
not respond to average levels. They respond 
to peaks, and hold the peak signal strength 
to a certain level. The rest of the signal 
follows along. 

But how T about very weak signals? Our 
leveling circuitry reduces circuit gain to pare 
down the big signals, but when does it start? 
The simpler control circuits start with the 
very smallest signal that comes through the 
circuitry. We avoid this sensitivity loss by 
adding an extra circuit, which refuses to 
generate any controlling action until the sig¬ 
nal amplitude exceeds a specific, often ad¬ 
justable value. This is “delayed” control, but 
with a voltage delay rather than some time- 
dependent effect. See Fig. 2. 

1'his problem of loudness control has re¬ 
ceived much engineering attention. Search¬ 
ing through the maze of technical literature 


we find a lengthy list of automatic level con¬ 
trol methods, along with a confusing set of 
names. 

An AGC system controls the gain of ampli¬ 
fier circuit, following some predetermined 
schedule according to changes in the input 
signal amplitude. If we have an avc system 
it maintains a constant output by adjusting 
the gain as required, and this is a very dif¬ 
ferent thing. Most age systems might better 
be called avc systems. Finally, w ? e come 
across the ale system, which holds trans¬ 
mitted carrier amplitude or sideband power 
to a constant average value. 

For effective use of a volume or level 
control system, we need to know something 
about normal speech characteristics. Ampli¬ 
tudes vary widely, from the shouting man’s 
output of five or six milliwatts through the 
normal conversational range of about 40 
microwatts to those soft dulcet tones of per¬ 
haps 10 microwatts. 

Also, we must know something about 
speech frequencies. Those frequencies carry¬ 
ing maximum energy are between 300 and 
600 Hz, and if we wipe out all frequencies 
outside the range of 250 to 2500 Hz or so 
we lose nothing of intelligibility. And, in 




INPUT -► 


DELAYED AVC 
BREAK POINT 
CAN BE 
ADJUSTABLE 


NO AVC 
CONTROL 

DELAYED AVC 
TO STAGES 
ONE OR TWO 

DELAYED AVC TO 
SEVERAL STAGES 


SIMPLE AVC 
CONTROL 


Fig. 2. There are several kinds of avc systems. The 
delayed avc system is preferable, since it does not 
reduce small-signal sensitivity of the system. Ap¬ 
plying the avc control signal to several stages im¬ 
proves the control action. 
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transmitter applications this frequency' par¬ 
ing saves valuable spectrum space. 

Receiver control circuits 

Receiving level control circuits feed back 
a gain controlling signal to the rf and if 
stages before the detector. The manufacturer 
chooses the circuits to use, and their appli¬ 
cation, and it often appears he could have 
done a more complete job of it. But he likes 
to sell simpler designs to stay within price 
boundaries. Receiving level control systems 
can often be improved upon, for better gen¬ 
eral action or to optimize the receiver’s per¬ 
formance for a particular ty pe of reception. 
The requirements for best reception of CW 
or sideband are quite different from those 
for AM. 



Fig. 3. Series and parallel avc connections. There 
is no electrical difference between these circuits, 
but one or the other may be used for mechanical 
design convenience. 

We find it a bit of history in Fig. 3B, first 
used in the late 1920’s. It proved to be as 
good as Armstrong’s superheterodyne, and 
still does a good job today. You may find to 
your surprise that you are using two circuits 
invented by Armstrong in WWI in your 
bright and shiny new receiver. Here, we 
automatically vary' the total receiver gain 
according to received carrier strength. In this 
circuit we usually employ' variable mu tubes, 
with the fed back dc control signal adjusting 
their effective gain. 

Fig. 3A shows another version of the same 
circuit, offering a little leeway in physical 
construction. Both versions operate in the 
•same way, which we see by looking at Cl. 

Rectified rf produces a varying dc voltage 
across Cl. Going through R1 and R2, past 
Cl and C2, we come to the avc control volt- 



Fig. 4. A reverse-biased diode , separate from the 
audio detector system, does not rectify any input 
signal until the signal amplitude exceeds the 
positive bias applied to D‘2's cathode . AFC con¬ 
trol appears only for large signals. 

age terminal, which carries practically pure 
dc after the passage of the rectifier signal 
through the two low-pass re filters. And tak¬ 
ing the other route we come to the bleeder 
capacitor R3, which completes the dc path 
for Dl, to blocking capacitor C4, and finally 
a gain control for adjusting the audio output. 

This arrangement develops a gain-reducing 
control voltage as soon as there is any signal 
at all, and if it is preceded by a high-gain 
if circuit it may generate AVC on noise 
alone. We can avoid this conflict of interests 
by adding another diode to take off the avc 
voltage, as in Fig. 4. Since diode D2 is re¬ 
verse biased, it develops no avc voltage until 
the signal strength exceeds the previously 
adjusted bias voltage. This is “delayed’ avc. 

In all receiver avc circuits, the near-dc 
control voltage is fed back to several earlier 
stages in the receiver. Generally, the more 
stages it controls, the better, although there 
may be little or no control voltage applied 
to the if stage feeding the detector because 
the signal there is a large percentage of the 
bias voltages. The usual avc control tech¬ 
niques work best on stages handling a small 
signal voltage, up to maybe 10% maximum 
of the applied bias voltage. See Fig. 5. 

-ov -ov 



Fig. 5. AFC control voltage usually is not applied 
to large-signal if or audio stages because the out¬ 
put would be distorted under small-signal condi¬ 
tions. The signal is only small at the input end of 
the amplifier. 
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Fig. 6. Parallel and series type limiters. The paral¬ 
lel limiter uses the semiconductor diode property 
oj requiring a rather large input voltage before it 
conducts at all. The series limiter is permanently 
biased, with one diode going out of conduction 
is signal current exceeds bias current. 

AVC system design for transistors differs 
in one significant respect from that for vac¬ 
uum tubes. A zero-biased vacuum tube is 
very much alive, but a zero-biased transistor 
is dead since its base-emitter diode is not 
energized. So all transistor avc circuits must 
be provided with sources of base current to 
energize the transistors when there is no 
signal, and the increasing signal opposes the 
fixed bias to reduce base current and transis¬ 
tor circuit gain. In both tube and transistor 
cases excellent bypassing is required, since 
the avc lead is common to server a I high-gain 
stages. 

One familiar circuit seems to act like an 
avc circuit, but it does not have the filter 
networks and the feedback application of a 
true avc circuit. This is the simple limiter, 
which merely clips off any signal amplitude 
above a certain value. It is a sort of an elec¬ 
trical low bridge. See Fig. 6A and B. 

The shunt limiter is a slightly reverse- 
biased diode, and when the signal level ex¬ 
ceeds a certain value, the diode goes into 


conduction. It appears as a heavy load across 
the circuit until the signal returns to more 
familiar levels. And a complementary cir¬ 
cuit, the series limiter, becomes a large series 
resistance when presented with too-large sig¬ 
nals. 

Transmitter control circuits 

When we begin to think about getting the 
most effective use from a transmitter, we 
come to the remarkable variation in loud¬ 
ness of various speech tones. Most of us 
speak at varying amplitudes and ranges from 
the mike, closer at one time and perhaps 
quite distant if we reach for something while 
talking. It turns out we can achieve a sub¬ 
stantial improvement in effectiveness if we 
apply some or all three of the following 
electrical treatments to die incoming speech. 
They are, limiting the frequency range, clip¬ 
ping off large peaks, and applying an avc 
type sy stem to bring up the low-power parts 
of speech. 

There is no simpler way to limit our trans¬ 
mitted speech frequency range than to 
choose a microphone that responds only to 
the important range from 250 to 2500 Hz. 
But the best limited-response microphones 
are as expensive as good hi-fi mikes. For 
example, one 200-4000 Hz communications 
mike (the Shore 488T) is priced at $34. An¬ 
other approach is indicated. 

Comparable results can be obtained from 
less expensive mikes, using simple audio fil¬ 
ters to attenuate signals outside the impor¬ 
tant frequency ranges, as in Fig. 7. There 
are lots of these in the handbooks, falling 
into two general varieties. RC filters, and fil¬ 
ters that contain inductive as well as capaci¬ 
tive components. The more complex circuits 
yield a faster rolloff for a certain number of 
components, but the rc circuits will do as 
well if there are a few more sections. 

Once we have limited circuit response to 

R 10 R i_ii_7 

O-VW—I—vw—,- 

L0AD 

z~pc —L c_ 

I 

Fig. 7. Simple rc loie-pass filter. Second section 
has same time constant as the first, but larger re¬ 
sistance and smaller capacitance reduced reaction 
on the first section. 
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Fig. 8. Speech waveforms are unsymetrical, so a 
one-sided clipper can pare off peaks. Adjustable 
bias to control peak amplitude, with audio by¬ 
passed through a small electrolytic capacitor. 


the most efficient frequencies we are con¬ 
cerned with level control. The simplest level 
control arrangement is simply to clip off 
peaks, and not get too close to the mike. See 
Fig. 8, This can be very effective if we use 
it properly, and follow the clipping circuits 
with a bandpass filter to remove the high 
frequencies associated with sharp corners 
generated by the clipping circuit. 

Inside the transmitter we use methods 
closely resembling the receiver automatic 
volume control methods described in the 
last section. The goals are the same, and so 
are the methods. 

The major difference is that we typically 
take the control voltage from a high power 
level part of the transmitter, and use a sharp 
delay action. A small voltage divider as in 
Fig. 9 can steal a bit of if, which is rectified 
by the back-biased rectifier for delay, and 
fed back to a small-signal audio or low- 
frequency rf stage. 

This system is simply another version of 
the volume compressors used in AM trans¬ 
mitters, except that the return control volt¬ 
age is derived from the sideband output, 
rather than from a high-level audio stage. 



Fig. 9. Stealing a bit of rj voltage for automatic 
level control. Good bypassing required to avoid 
unwanted rj feed-back to earlier stages of trans¬ 
mitter. 


HAMS! ! ! DON'T BUY USED TUBES 
—COMPARE THE FOLLOWING PRICES 


.45I0B2 .... 

,GQ 

807 . 

1*95 

ID4 A 

. ., 2,25 

.7512X2 

*50 

6146 .... 

2.50 

IAX2 

*.. *39 

.72 HOY .... 

*50 

6360 ..,. 

3.00 

25L6 

■ * * .43 

.8017025 _ 

*55 

J2AU7 .. 

.52 

2E2G 

.*. 2*50 

.... ,60 CAQ5 * * * 

.55 

2D2I 

.45 

BIJA 

... 3.75 

. * * * *60 6BQ7 «. * 

*38 

65 A G ... 

.6518236 . 

...12.95 

.70I6CG7 ... 

.54 

417A ..* 

2.25 4-65A 

*, r Q-00 


6J6 
6TB 
GU8 
DA3 
0C3 
0D3 
DA2 

4-125-A .28.00 UX200A 1.50 4-40GA . .37.50 4PR60B 55.00 
4xl50A ..12.50 4-250A . 35-50 4-IO0OA 80.00 4CX250B 21.00 

00 _ 1.15 I0Y .... .5911625 (asme as 807.12V) -95 

250TH ..25.00J3-I00OZ 42.00 :4-lOOOZ— 72.001 WE007/ 

350 B .. 1.25 

NO PULLS—NO REBANDS—ALL BRAND NEW 

Wrston Dual MlcTOfuumctera 0-200’ ....$3.98; Muffin Fans 
11’> AC llinvtl , from Now Equip* ,.,,$4.98: Howard Fans 

100 cfm 115V AC Rmvd, from New Equip .$2.98: 25 ft. 

2-3 Wire Still RC Cable #14 *.,.11.85; 12 V DPST 150 
Ohm Belay , **,73e; 12V Solenoid 40 Ohm 3COM A. - *89«; 
Dual Crystal Sockets ...,10c; Ohm! to Rheostat 25 Ohm 

1 A _49c: All Sizes Allen Bradley Vot. Control . **,75c- 

5U0 Ohm Vot. Control wL SW. 2 Meg. ... *35*; 500 K 
Vot Control W/O SW *...25t; Silicon Repl. for QZ4, 5174, 
5Y3, 5AS4, 5Z4 . ...98*; ivit of Tested Germanium Diodes, 
IN34A, etc. .. .$1,00; 8 Top Hat 450 Fir, 500 MA 
,, .$1,00:: 8 Sit. Epos. Diodes 4HQ*T50 Pic. 1 Amp. .... 

SI. 00: 4 Power m\V) Transistors _$1.00; WE 701A- 

10IKIW Tetrode **..$5.95; 5 Transistor Circuit Boards Con- 
hiing. up to 8 Transistors* plus Diodes. Resistor, Capaci- 
lorSi etc.89c* 

Halo on Brand Now CM & H & H Toggle Switches — 
Never Used Hmvri. from New Equipment; 

SPST 6 Amp* * , $ I *50 Dz, SPDT (I Amp. ...... 81.69 Dz. 

DPST 6 Amp. . * 1.69 Dz. DFDT C* Amu. *. t.85 Dz* 

DPDT 15 Amp. 2.95 Dz* SPST Slldt? SW. s for SL0O 

Dll Condensers: 600 WXD C* 1000 TOC 3 MFD TOC— 
Special - .52.00 5 MFD 40e: 2 MFD. 48c: 8 MFD.. 51.95; 
O5-25O0T. $1,00; 4 MFD* ,65c; 5 MFD ,75c: 10 MFD.. 
12.35; 3X*2 MFD 4900V* .$1.00; 7 MFD..80e: 8 MFD. .85c; 
15 MFD..$3*00; 1 MFD 600 V..42*: 10 MFD,,95c. 

6.3V FIL Transf. PRI 115V Sec. 6.3V 1.5A Audio 

Output Trans. $f.00; 12 Asst, Dual Controls_ $1.00; 

12 Spbr, Cords W/Plug ***.$!.00; 100 Asst. AB-IRC W-l- 
2\V r Res, .,..$1*00; 50 Asst, Mica Cond. $i.00 15 Con¬ 
trols _ SI.Of): 50 Am, Paper Tub* ('ond. - Sl.00; 12 

Asst. Elec. Conti. Kit *...SL0O; 20 Asst. Wire Wound 
5-25W Resistors .*.*$1.00; Universal Tape Recordg. Motor 

H.D. 1500 HPM _ $3. £'5; Dual Speed Record*. Motor 

20OQ & 3O0O RPM . *»*$3,50; FM Tuner Cu n Be Hooked Up, 
Super-Het W Tube A Dial .* .*$2.67: OIF TV Convert¬ 
er *..,$3.95; All Types 111 Volt. XmiUg. Cond*: Write For 
Lowest Prices. 

Canadians Musi Remit in US. Funds. No. C.O.D* Orders, 
The Above Is Only A Sample of Over 5.060 Bargains We 
Have. Min. Order $5.0n Not Including Postage (Extra)* 
St nd Card for Bargain Tube and Parts Catalog* Write for 
Quotes on Brand New RCA. GE EIMAC Tubes. 

UNITED RADIO COMPANY 

56 FERRY ST. P NEWARK, N, J. 07105 

ESTAB. (920 



73 BINDERS 

Are your magazines falling down all the time? 
Our bright red binders will hold them on the 
bookshelf* Stamped in gold* Specify year* Only 
$3 each, but going up before long* Order* 

73 PETERBOROUGH NH 03458 



Breadboarding AVC circuits 

A VC circuits are easy to breadboard, and 
they can be tested using normal audio or rf 
generators. The rf has to be controlled care¬ 
fully so that it does not find unwanted routes 
past the attenuator into the circuit, giving 
false results. Alternatively, a breadboarded 
avc circuit can be tested in two steps. 

After breaking the avc feedback line, the 
circuit response is observed for various sig¬ 
nal strengths, measuring the avc voltage. 
And then, with a fixed input signal, the cir¬ 
cuit gain is checked against variations in avc 
voltage, which can be fed into die broken 
avc line from a simple battery and pot ar¬ 
rangement. . • . W2DUD 
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▼KEYING LINE 
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'Cl 
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Tb VFO 
FREQ. DET. 
CIRCUIT 


* SEE TEXT 


Donald L, Schliesser WA6UFIF 
3160 Fairmede Drive 
Richmond, California 94806 


Fig, 1. See text. 

With the interest in 2 meter FM Repeaters 
these days, and with many of the hams 
being active on 2 meter AM, there have 
been many conversions for FM'ing 2 meter 
rigs. 

Recently I acquired an Ameco Y -'0-621 
to add to my 2 meter AM rig. Being a mem¬ 
ber of two FM Repeater groups, I immedi¬ 
ately started researching to find a suitable 
way to FM the vfo. All of the circuits I 
found were too complex. By this, I mean 
they involved a lot of time and expense. 
Being lazy and wanting to use my junk box, 
the circuit in Fig. 1 evolved. This circuit is 
not new—Oonset uses a similar circuit in 
their VFO. The difference comes in that they 
use a Varicap (voltage variable capacitor) 
costing about $4.00, and not in the average 
ham’s junkbox! The same effect can be bad 
with any germanium diode—it just takes more 
of them. 

I wanted to achieve plus or minus 35 
kHz deviation and the values shown will 
give that much deviation with the Ameco 
VFO-621. 

This circuit can be adapted to any VFO, 
either commercially made or home-brew by 
changing the value of Cl and varying the 
number of diodes. 



Fig. 2. 


A good place to start is with 2 diodes and 
about 5 pF for Cl. If that does not give 
enough deviation, increase Cl to about 10- 
20 p and add another diode. By varying 
< I and the number of diodes you can come 
up with any amount of deviation you want. 

The input to the circuit should be a high 
impedance ceramic, crystal, or dynamic mike. 
I use a Collins MM-1 dynamic but a cheap 
crystal or ceramic high output mike will 
work fine. 

The capacitors across the mike input and 
the keying line are to keep rf off the leads 
to prevent the VFO signal from leaking out 
except when the spot switch on the rig is 
turned on. In the VFO-621, the oscillator 
runs all the time and the buffer stage is 
keyed. 


TO Cl 



Fig. 3. 


In my VFO, Cl goes directly to the col¬ 
lector of Ql, the oscillator. In the other VFO, 
the circuit should go in parallel, that is, 
across, the frequency determining circuit. In 
a tube type VI O, usually the grid of the 
tube will be in place. See Fig. 2. 

If your VFO quits with the addition of 
this circuit, try a smaller capacitor at Cl. 
Make Cl as big as you need to get the devia¬ 
tion you want and if the VFO oscillator 
quits be!ore you get Cl large enough, use 
more diodes to make Cl just small enough 
so the VFO still takes off OK. 
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I mounted a mike jack right on the VFO 
chassis near the oscillator. When on FM, I 
plug the mike into the VFO; for AM the 
mike goes into the normal mike jack on the 
2 meter rig. 

After installing the circuit and finding the 
proper combination of Cl and the number of 
diodes to get the deviation you want, you 
must recalibrate the Yl’O using standard pro¬ 
cedures. 

The comments from listeners on the air 
has been that the quality is excellent and has 

- AJI 1 

a hi-fi sound. 

. . . WA6UFW 


FCC Announcement 

This is to advise that the previous an¬ 
nouncement concerning the exchange of third 
party communications with amateur stations 
in West Berlin has been rescinded. It has 
been determined that the regulations of the 
Federal Republic in Germany, which in 
effect prohibit third party communications, 
also apply to amateur stations in West 
Berlin including stations operated by United 
States Forces personnel. 



$160 ENCYCLOPEDIA 
FREE WITH 20 SUBSCRIPTIONS 

ew American Encyclopedia in 16 vol- 

1100 full 


-3 umes, over ouuu pages, over 

color pictures! Completely up to date, 
latest edition. FOB. If you have children 
you should have an encyclopedia. Just 
c send us 20 new $6 subscriptions to 73. 

H* USA. 
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TOROID 

CORES 


Red "E" Cores-500 kHz 




to 30 MHz- 

fi “ 10 




# 

OD 

ID 

H 

EACH 

T-200-2 

2.00" 

1,25 

" .55" 

$3.00 

1-94-2 

.94 

.56 

,31 

.75 

T-80-2 

JO 

JO 

.25 

.40 

T-6S-2 

.68 

.37 

.19 

.50 

r-50-2 

JO 

,30 

.19 

,45 

T-37-2 

.37 

,21 

.12 

.40 

r-25-2 

.25 

.12 

.09 

.30 

T-12-2 

.125 

.06 

.05 

.25 

Yellow ’"SP* 

Cores-10 MHi 
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ft = 8 




T-94-6 

.94 

M 

.31 

.95 

MM 

.80 

JO 

.25 

.80 

T- 60-6 

.68 

.37 

.19 

.65 

T-5Q-6 

JO 

.30 

.19 

,50 

T2S-6 

,25 

.12 

.09 

.35 

T*12~6 

.125 

M 

.05 

,25 

Black M W" Cores-30 MHz 




to 200 MHz 
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T-50-10 

JO 

.30 

.19 

,60 

T-37-10 

.37 

,21 

.12 

.45 

r-25-10 

.25 

.12 

,09 

,40 

T-I2-I0 

.125 

.05 

,05 

.25 


Spec 


FERRITE BEADS: .125" x .f25”. ft = 900. With 
Sheet & Application Notes Pkq of 12, S2.00 

KILOWATT TOROID BALUN KIT: Still only SS.00 

EXPERIMENTER S 2 CORE TOROID KIT—This famous 
kit contains cores, wire, and charts so that you can 
make your own high modern inductors for hun¬ 
dreds of practical applications,: $1.50 

MINIMUM ORDER: $1.00 
Please Add 25$ per order 
for Packing & Shipping 

AMIDON ASSOCIATES 

12033 Otsego Street 
North Hollywood, Calif* 91607 


Ver-r-r-y Inler-r-r-esting Bar-gains!!! 

Send for our ver-r-r-r-y inter-r-r-esting 68 page 
catalog! ! ! 25c (Free with an order!! 1 ) 

OSCILLATOR 
TRANSISTOR TONE 



Do not confuse this we 
made military unit with low 
price commercial M ice cube 
pacts." This unit operates 
from 1.5 to 6.0 volts t and 
has transformer isolated 
output. Frequency Is 1000 
Hi, may be varied with ex¬ 
ternal pot. New package, and complete with 
spare set of transistors. 

Applications: Continuity, component, and semi¬ 
conductor tester, code practice oscillator, keying 
monitor, alarms, RTTY SHIFT Oscillators, etc. 
Price 52.00 Postage Paid. TTC $2.00 P.P. 

TELETYPE SPECIAL — GOVT SURPLUS 

101 New packaged spare parts for models 14, 
15 and 19 teletypes* Over 40 different items in¬ 
clude cams, bails, reels, covers, springs, type, key 
caps, etc. Government cost over $900,00. The 
first part used will cover the cost of the kit, and 
you will have the added advantage of being back 
in operation immediately. This is one of our most 
popular items. Price: $5.90 plus postage [include 
$1,00 east of Miss,, $2.00 west), 

B & F ENTERPRISES 

P.O. BOX 44, HATHORNE, MASS. 01937 
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John J. Schultz, tizEFYfl 
40 Hossie Street 
Mystic, Conn, 06355 



Two extremely simple , but effective as well 
as inexpensive, FET rf amplifier circuits 
are presented which can be used to boost 
the performance of an existing receiver or 
transceiver . 


Field effect transistors are semiconductor 
devices that have properties similar to a 
triode vacuum tube—high input impedance 
and large dynamic range. These properties 
make them especially suitable for use as rf 
amplifiers or preamplifiers. The FET in this 
application has also one extra advantage 
over a triode in that the feedback capaci¬ 
tance is lower than the grid-plate capacitance 
in a triode used as a rf amplifier and so 
operation on higher frequencies without 
neutralization is possible. 

The two rf amplifiers described in this 
article are built around a newly developed 
plastic-packaged economy FET from Motor¬ 
ola—the MPF 157. Although other FETs 
can be used, the MPF 157 is highly recom¬ 
mended since it is available for less than $1 
and is specifically designed for rf amplifier 
use. The MPF157 will operate at frequencies 
up to 400 megacycles/second, although neu¬ 
tralization will be required. The low feed¬ 
back capacitance of less than 0.2 pF elim¬ 
inates the need for neutralization for most 
SO-10 meter circuits. The unit will provide 
at least 16 db gain and the noise figure 
should be 4-5 db. 

The rf amplifier circuits shown may be 
used in whatever manner the reader wishes 
—as a mast-mounted preamplifier for a single 
hand to improve a receiving system, as a 
bandswitched preamplifier at the receiver, or 
even as the rf amplifier stage in a receiver. 

Single slate amplifier 

Fig. 1 shows the schematic of the simple 
single stage amplifier. It will op erate p rop - 
erly with a drain supply of 12 to 15 volts 
(20 volts absolute maximum), thus making 
it useful in mobile situations also. The coil 
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Fig, 1. Single stage FET preamplifier. Coil di¬ 
mensions are for 20 meters. For untuned or broad¬ 
band operation, input and output circuits are 
peaked at opposite ends of the band. 

dimensions shown are for operation on 20 
meters but with tire aid of of a grid-dipper, 
coils can be developed to cover any desired 
band. If the circuit is used on frequencies 
higher than about 30 MHz, a neutralizing 
circuit between the drain and gate terminals 
of the FET will be necessary. The series 
capacitor is usually made fairly large 
(.001 TF on 6 or 2 meters 1 and the coil 
made broadly self-resonant. Although the 
dimensions of the neutralizing coil are almost 
impossible to specify exactly because of the 
dependence upon individual circuit layout, 
a good starting point is to make it with 
about 6 times as many turns as the coil in 
the drain output circuit. If avc or manual 
gain control of the stage is desired, the 
grounded end of the 2.2 K ohm gate re¬ 
sistor is lifted and connected to a negative 
control voltage. 

Cascode amplifier 

Fig. 2 shows the schematic of a two-stage 
FET amplifier. It uses direct coupling and 
is a modification of the so-called Wallman 
configuration. The vacuum tube equivalent 
is the direct-coupled driven grounded grid 
circuit and the FET circuit has most of the 
same characteristics. The amplifier is quite 
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Fig. 2. C as code amplifier circuit. Input and out¬ 
put circuit values are the same as Fig. 1 for 20 
in eters. 


stable because of the low drain load on the 
first stage. Neutralization is often not re¬ 
quired although at VHF frequencies the 
noise figure of the overall amplifier may be 
improved by neutralization. The voltage 
gain of the first FET is negligible and the 
main gain is provided by the second FET. 
On the other hand, the noise figure of the 
overall amplifier is determined almost en¬ 
tirely bv that of the first FET. Thus, if it 

J ¥ 

is possible in any way to evaluate the noise 
figure of individual FETs, tiie best one 
should be used as the input stage. Another 
approach is to use sockets for the FETs 
rather than hard-wire them and switch the 
FETs to determine which way they per¬ 
form best. 

Construction and Adjustment 

The construction used somewhat depends 
upon the application for which the ampli¬ 
fier is intended. For instance, for use as a 
single-band preamplifier, the variable capac- 
tors shown in the diagrams can be replaced 
by fixed values once the proper values have 
been determined with variable capacitors. 
Final peaking can be done by pinching the 
coils. The coils themselves can be wound on 
any convenient form—1 watt 1 megohm re¬ 
sistors, for instance. The photograph shows 
the cascode circuit assembled on a piece of 
vectorboard using fixed value capacitors 
(silver mica types should be used except 
for bypassing where disc types can be used). 
No particular circuit layout is required ex¬ 
cept that the input and output coils should 
be as far apart as possible and oriented at 
right angles to each other. On VHF a shield, 
in addition, may be required between the 
coils. The entire assembly should be en¬ 
closed in a shielded container when used as 
a separate preamplifier outside of a piece 
of equipment. 

One note of caution is necessary when 
handling the FETs. They come with their 
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UTA 68 VHF 115 to 152 MC Compact 
seiver with tubes and dynamotar. Also all 
matlcs reduced to SI 9,95 

Tran* 

sche- 



Running time unit AC motor driven 4 digit in metal 
case with semitlve relay for Transmitter, photography, 
etc. $3,95 

2500 watt gas driven generator in good running condi¬ 
tion $195.00 

We sell for cash or will trade for equip, 

1000 KC crystal for LM or 221 freq meter $3.95 
HS46 mike $ phone combination for ham or aircraft 
use 

Citizen land walkle talkie new factory seconds 2 for 
4.5 or 2.95 ea. 

Photo multiplier tube IP2I only $3.95 
Wire recorder 23V operation $4.93 


SPECIAL 

FACSIMILE WESTERN UNION TABLE MODEL 
12" x 12" x 7" transmitter and receiver com¬ 
bination MOV AC operation can be used over the 
air, direct hook up or telephone line and re¬ 
produces a post card sixe picture ONLY $19*95 


Mark M bomb sight with lenses, filters, lights and 
ears $9.95 

iren police type 12 volt operation $17*50 
Handset lightweight with coiled cord 2 for $2.49* 
$1*49 ea. 

Terms: All items subject to prior sale. FOB our 
warehouse, Los Angeles* Calif. 25% deposit with 
COD order. Calif* buyers add 4% sales tax. Mini¬ 
mum order $5*00 

J. J. Glass Electronics Co. 

1624 S. Main St., Los Angeles, California 90015 

Phone: 213-749-1179 


CONVENTION 69 
ARRL NATIONAL 

Des Moines, Iowa 

June 20, 21, 22 

P.O. Box 1051. 50311 


PLEASE INCLUDE YOUR ZIP CODE 
WHEN YOU WRITE 73. 


leads shorted together because static charges 
may damage them because of their extremely 
high input impedance. Handle them by their 
case and leave the leads shorted until the 
FET is placed or soldered in a circuit. 

Summary 

The MPF157 allows the construction of 
a relatively inexpensive but high perform¬ 
ance amplifier. It’s low current requirement 
(5 to 6 mA) for either circuit allows it to 
be operated from a battery source for ex¬ 
tended periods of time or allows power to 
be furnished for operation from the internal 
power source in anv receiver or transceiver. 

. . . W2EEY/1 
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A Report on the WTW 


I have been asked by quite a few fellows 
where should they send their cards to be 
cheeked for the WTW, This time I will make 
a complete list of all check points we now 
have. If your area is not covered you should 
send your cards to me at: 

Gus M. Browning, W4BPD, 

Route 1, Box 161-A, 

Cordova, S.C. 

along with the $1.00 to cover costs of the 
certificates, handling, etc. PLUS enough 
EXTRA to pay for the return of your cards 
—otherwise I will return them to you via 
THE CHEAPEST WAY I CAN-and don’t 
blame me if they go astray! We are still 
looking for check points—so if you are a 
member of a well established club or so¬ 
ciety-how about discussing the handling of 
our cards by them, provided they are in 
some area which doesn’t now have a check 
point. 

The following stations have qualified for 
these WTW awards since last issue: 

WB2RLK-WTW-100, 14 MHz phone 
W2VBJ-WTW-100, 21 MHz phone 
K5HYB-WTW-100, 21 MHz phone 

Still QRX for anyone who qualifies: Certifi¬ 
cate Nr. l-WTW-100, 28 MHz CW. Certifi¬ 
cate Nr. I -WFTW-100, 7 MHz phone, and 
both CW and phone Nr. 1 for 80 meters. 
Some good low numbers are still available 
in most other certificates. And I am glad to 
report I am now checking ALL CARDS 
SENT ME within 7 days, and I am sure all 
check points are doing the same— \ suggest 
sending cards via Certified mail, it’s much 
cheaper than Registered and t think just as 
safe. Of course with a return receipt re¬ 
quested for proof of delivery, 

I would like to call to everyones attention 
that a PHONE QSO is a phone QSO as 
far as we are concerned—It can be either 
SSB, AM, NFBM or anv other way vou can 
have a VOICE CONTACT. We only go by 
whats shown on the cards you submit to 
us. ; ! you can get a CW station to listen 
for your phone signals and his card says ur 
SSB or AM or NBFM is Q-3, S-2 with no 
mention of CW on the card—thats OK as 
far as I am concerned. The same goes with 
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CW. We have no way of knowing if it was 
TWO-way phone or not, we can only go by 
whats on the card you send us. We don’t en¬ 
courage this practise of course—sometimes 
this is doing it the hard way. 

Beginning with this issue we will list 
STANDINGS in our Honor Roll. Send us 
vour CLAIMED SCORE—BUT when you 
hit the next WTW level WE WANT TO 
SEE THE CARDS. Would like to have your 
score as soon as possible so the standings 
will be of more interest to everyone. 

WTW HONOR ROLL (claimed scores) 

# 1-W4NJF -261-14 MHz phone 
#2—XE2YP -209-14 MHz phone 
#3—WB2WOU—204—14 MHz phone 
#4—WB2NYM —204—14 MHz phone 
#5—WA5LOB -202-14 MHz phone 
Others with much lower scores, will QRX for 
a late score from them for next month. 

#1—W40PM —220—21 MHz phone 
#2-WA8WRP-106-21 MHz phone 

#1—W5DAJ -103-28 MHz phone 

The complete list of ALL WTW CHECK 
POINTS: 

Wl/Kl—NONE (send cards to me) 

W2/K2—NONE (send cards to me) 

W3/3—Western Pennsylvania DX Society, 
John F.Wojtkiewicz—W3CJY 
1400 Chaplin St., 

Conway, Penna. 15027 

W4/K4—The Virginia Century Club, 

P.O. Box 5565, 

Virginia Beach, Va. 23455 

W5/K5—Garland Amateur Radio Club, 
2905 Sheridan Drive, 

Garland, Texas 75040 

W6/K6—Orange County DX Club, 

James N. Chavarria 
3311 Steams Drive, 

Orange, Calif. 92666 

W7/K7—Western Washington DX Club, 
W illiam H. Bennitt, W7PHO 
18549 Normandy, 

Seattle 66, Wash. 98166 
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W8/K8—Straits Area Amateur Radio Club, 
William Moss—WA8AXF, 

307 Grove St. 

Petoskey, Mich. 49770 

W9/K9—The Montgomery County Ama¬ 
teur Radio Club, 

Scott Millick—K9PPX 
Litchfield, Ill. 62056 

W0/K0—NONE (send cards to me) 

ALL CANADIAN DISTRICTS SEND 
CARDS TO: 

The Edmonton DX Club, 

(VE6GX) 12907-136th. Ave. 
Edmonton, Alverta, Canada 

OCEANIA-ALL EXCEPT HAWAII (Ha¬ 
waii to W6/K6 check point) 

The New Zealand Association of Radio 
Transmitters (NZART) 

Jock White (ZL2GX) Contest & Awards 
Manager 

152 Lytton Road, 

Gisborne, New Zealand 

ALL SOUTH AMERICA—Venezuela 
Amateur Radio Club, 

PO. Box 2285-ATTENTION OF: 

YV5CHO DX Committee 
Caracus, Venezuela, South America 

ATTENTION ANY CLUBS ON Southern 
part of South America, we need a check 
point for this part of South America. 
EUROPE: NONE (send cards to me) 
AFRICA: NONE (send cards to me) 
ASIA: NONE (send cards to me) 

AGAIN ! REPEAT: We are in need of 
other clubs for WTW check points. Especially 
in Asia, Africa and Europe as well as the 
few we still don’t have covered in the USA. 
How about a club in Mexico too? 

Thats it for this month, thanks fellows— 
LETS HAVE YOUR CLAIMED SCORES, 
etc. 

. . . W4BPO 


Epoxy DIODES Top Hat 

1000 PIV I.2A ,25ea $21.00/(00 

800 PIV I.2A ,20ea $18.00/100 

Minimum Order $5,00 Postage Paid 

Money Bock Guarantee—Write For Cost Per 1000 

Pete Fragale, W8AEN 

Sox 585 CLARKSBURG, W.VA. 26301 

Your Ad Would 
Look Good Here 



ALUMINUM TOWERS 

Send postcard for Literature 


ANTENNAS • TOWERS • ROTORS 
NEW • USED • SURPLUS 

Hy-Gain Mosley CDR Newtronics 

Tristao Kreco 

Mylar rope insulators Coax baluns 
One-piece to Complete Antenna 

Systems 

Also Deal in Surplus— 

Write tor latest list 

ANTENNA MART 

BOX 7 

RIPPEY, IOWA 50235 


Tell Our Advertisers 
You Saw It In 73 


► LEARN CODE 

P’ the right way- with 


^ Code Sound language! 


“The specialized language of sound'* brings 
of the International Morse Code. Satisfied 
>n every detail”—"Easy to learn!"—“CSL is 



e W3CVE 

you a complete study 
users say—"Complete 
the best!"—Increase 


CSL NR 1 & NR 2 (1 tape) for the prospective Novice, Technician, 
General or Amateur Extra First. 3 to 25 wpm. 

CSL NR 3 & NR 4 {1 tape) for the advanced operator with a sin¬ 
cere desire to copy code sounds at rapid speeds, How to copy 
behind, etc. 25 to 55 wpm. Both tapes, plenty of copy—plain and 
scrambled, numerals amt punctuation. 

Magnetic tape, 7" reel, dual track, 2 hours, immediate delivery. 
Send check or money order. (Specify which tape.) $6.95 each. 

Both tapes on one order, only $13.50. 


YOUR receiving speed, master the code now! -ic ★ ★ ★ Sound History Recording, Dept. 73, Box 16D1S, Washington, D. C. 20023 
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SUBSCRIPTION 

PREMIUMS! 


You can do good and do well at the same time, Do 
good by Helling or giving gift subscriptions to 73 to 
friends* Do well by getting rather nice premiums for 
your effort or thoughtfulness* Some amateurs are 
working their way right through our whole Hst, All 
subs* other than one for yourself, must be new and 
will start with the November issue. You can renew 
yours if you send your address label from the wrap* 
per and it will count towards the prizes. To make 
some of the bigger items easier to get you have a 
choice of substituting cash for some subscriptions. 



$3 THREE SHELF ROTATING 

PARTS BIN 

Free with 2 subs or S3 with 
1 sub. Great around the 
shack or ivorkshop. 11 com¬ 
partments in each shelf. 


$13 RAND-MCNAILY IMPERIAL 
WORLD ATLAS 

Free with 3 subs or ?6 with 1 
sub. 300 pages of maps and 
info. Fine for DXing, school, 
arguments. 




20,000 0/V V-0-M, 
5000 YDC 

Free with 3 subs or $7 with. 
1 sub. Keep one in the car, 
one hi the workshop and one 
in the shack. Plus maybe a 
loaner? 


HAMMOND WORLD GLOBE 
18" DIAMETER 

Costs $17. Free with 5 subs 
or $12 with 1 sub. Wonder¬ 
ful globe for DXing as long 
as you don't use any pins. 





$25 MINI-TEST LAB 

Free with 7 subs or 
$15 ivith 2 subs. 
YOM, rf-af genera¬ 
tors r & c substitu¬ 
tion, etc. Incredibly 
--I handy. 

$12 WARM CAR BLANKET 

Free with 2 subs or $4 ivith 1 
sub. Handy around house, foot¬ 
ball, etc. Comes with zipper case 
& handle. 


K & E SLIDE RULE 

Free with 2 subs or $2 ivith 1 sub, 
1 ou need a good slide rule every 
now and then * 




Polaroid Big Swinger 

Free with 10 subs or 
$20 with 2 subs. Uses 
regular pack Polaroid 
film, gives big size pic¬ 
tures. Foolproof? 


AM-FM 15 TRANSISTOR RADIO 

Free with 8 subs or $18 with 2 
subs. This radio sells for $30 
normally. AC or battery. 




$35 HI-INTENSITY 
LAMP-RADIO AND 
CLOCK! 

Free with 8 subs 
or $18 with 2 subs. 
Clock operates ra¬ 
dio, etc. Fine for 
desk. 


|24 HOUR DIGITAL 
f I DESK CLOCK 

Free with 7 subs 
or $15 with 2 subs. 
Large number s, 
prize-winning de¬ 
sign. Makes ham 
shack look like 
$ million. Sells for 
$25. 

AM-FM 10 TRANSISTOR 
AC-BATTERY RADIO 

Free with 8 subs or $18 
with 2 subs. Works like 
crazy. Fabulous gift 
too . Be loved. 




HAMMOND 18" LIGHTED 
$25 WORLD GLOBE 

Free with 6 subs or $12 with 
2 subs. Get two, one for jr 
op. No pins. 


NAME & CALL PLATE 

Free ivith 1 sub. Up 
to 20 letters and 
spaces on 10" desk 
plate. Walnut with 
white tetters. 
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AM-FM TELECHRONE CLOCK RADIO 

Free with 12 subs or $30 with 2 subs. This really 
beautiful clock-radio usually sells for $65. Has 
buzzer, radio alarm, slumber button, and delayed 
snooze turn off. Give yourself one ... or the 
XYL. 


$50 CASSETTE TAPE RECORDER 


Free with 12 subs or $30 with 2 subs. We tested a dozen recorders 
before we found this darb. Really works. Record birds, rare DX, 
family squabbles, jokes, singing. Sneekiiy small. 






CDPYMATE PHOTO COPIER MACHINE 

Free with 10 subs or $24 with 2 subs. This does 
every bit as good a copy job as a well known 
$400 copier and uses same inexpensive paper. 
Comes with paper all set to go. 




DIGITAL CLOCK AM-FM RADIO 

Free with 9 subs or $20 with 2 subs. This is the only 
digital clock radio we've ever seen. Fine FM radio built 
in with sleep alarm, buzzer, whole schmear. Like the 
unusual and new? 




OPERATING DESK 

Free with 9 subs or $23 
with 2 subs. $35 desk just 
right size for modern 
transceiver ham station. 
Shipped FOB factory in 
Michigan, 



CASLON 601 DIGITAL DATE-DAY CLOCK 

This $50 Ferrari of desk clocks is free with 12 subs or $32 
with 3 subs. Brushed aluminum. The last word in operating 
aids. 24 hour clock, naturally. 


RAND-MCNALLY MAGELLAN 
WORLD GLOBE 

$15 globe free with 3 sm&s or $8 
with 1 sub. You can’t beat a 
deal like that. 




$160 ENCYCLOPEDIA SET 

Free with only 20 subs or $52 with 8 subs. This is a first rate ency¬ 
clopedia. This one is FOB the publisher. Tap your fellow club mem¬ 
bers for 73 subs and win this mass of books. 


Send each gift subscription on a separate 3x5 card with name, call, address and ztp. 
All mart be new one year $G subscriptions to start with the November issue. You want 
to renew your own subscription? OK, if you include the label from your wrapper. On 
another card icrite your name and addess and indicate which prize you wish. Alio tv up to 
eight weeks for delivery in case we are back ordered from the factory. Prizes will be sent 
postpaid unless otherwise stated. This offer is good for the I’SA and APO only and ex¬ 
pires December 31, 1968. 


73 MAGAZINE, PETERBOROUGH NH 03458 
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I2v DC 
.180 amp-hr 


1,2v DC 
5 amp-hr. 


NICKEL-CADMIUM BATTERIES 

Gt'LTON -10 VO, Hut- 
met 1 1 ! :i 1 i y sealed metal 
eased, 1" dia* * 3H" long. 

+ %** for solder termi¬ 
nals, BBAKD NEW. , - 
Clear plastic rase, %%'* 
w x * 4 " d i 3%* b + 

%4' for terminals. With 
vent screws, Very excel, 
tiled. 22 CASE $43.00, 


4 $17.00 $4.50 ea. 


4/ $9.50 $2.50 ea. 

EUTECTIC (lowest melting point) SOLDER 

SOLDER 63/73 alloy, by ALPHA. 

lto# In tore: ,030 dla. 3 

©z. spool 5 $2.75 60c ea. 

N type (50 ohm, constant impedance) CO-AX 

CONNECTORS 


UG*2I IT 
UG-5B U 


ug-ibc u 


UG-278 IT 


UG-30 U 


UG-201 U 


4 $1.50 

4 $ 1.50 

5 $4.50 
4 $3.75 


39c ea, 

39c ea. 

95c ea, 

11.00 ea. 

50c ea. 
69c ea. 


Cable male , *. 

Chassis receptacle. 4/ 

$2.50. G9e ea; UG-21/tT* 

rahJe male for BG8 _ 

Cable male for KG5/U. 

4/$2.25, 59c ea: LG- 

57 H U double male .... 

Ht. angle adapter. 4/ 

*2.50, me ea; UG-107/ 

U* * # T +# adapter ..._ 

Thru panel double female, 

4/f3.75, fl.00 ea; rt. 

angle diitifs receptacle .. 

Adapter. fit TG-58 L\ 
lakes UG~S&/ U BNC male 4 $2.50 
*WWH surplus, may be discolored. 

All orders, except in emergency, or I'm at a liamfest, 
shipped Mime day received. For free "GOODIE ' 1 sheet send 
self -addrewd, stamped envelope — PLEASE. PLEASE include 
sufficient for poMage. am* excess returned with order. I carry 
private (Travelers! parcel post insurance, for domestic parcel 
post. For items too heavy, or too large for parcel post, 
X suggest bus parrel express. Please advise name of bus 
line, and city, where you can pick up the shipment, 
Canadian customers - PLEASE add sufficient for postage — 
£l.Ul) first two pounds* 30c additional pound or fraction. 

B C Electronics 

Telephone 312 CAIumet 5*2215 
2333 $. Michigan Avenue Chicago, Illinois 6061 & 


USED MODEL 501 TV CAMERAS 







V7A 




X 

MADE 1 
IN U,$.A. 


$160.00 FOB Hollis 

Each month we have a limited number of 
used TV cameras which we make available to 
hams at greatly reduced prices. These cameras 
were rented out lor temporary surveillance 
jobs on construction sites, county fairs, con¬ 
ventions. etc. All have been checked out and 
are guaranteed for 90 days. Complete with 
v id icon and lens. 


Used Model 501 sale priced 
$160.00 FOB Hollis 

Don't delay. Only a few used cameras are 
available each month. For specifications send 
for our illustrated catalog. 

VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave.. Hollis, N.Y. 11423 




ff'ZNSD/l from page 2 

phone office and routed from there. If the 
phone on the other end is busy the office 
there would hold the recording until the 
phone was available and then send in the 
message. 


Future Magazines 

Several technological developments are 
closing in on the old fashioned magazine. 
The one that looks like a comer to me is 
color television with video tape. If you leave 
a tape on an individual frame you can read 
that frame just like a page in a magazine. 
A magazine the size of 73 would take very 
little tape. Perhaps we will be able to have 
a small tape cassette for each magazine. 

Subscribing and billing would all be done 
in an instant. It doesn’t look like it will be 
many years before all our banking will be 
instantaneous, eliminating the need even 
for small change. You will probably be doing 
almost all of your shopping via color tele¬ 
vision . . . mail order . . . just punch the 
button on your set when you flip to the 
ad you like and it will be delivered that 
same day. Why go to the supermarket when 
you can flip through their catalog on TV 
and have whatever you want delivered al¬ 
most immediately? 

It is unfortunate that our television stand¬ 
ards were 1 cozen as early in time as they 
were, back when the picture was relatively 
crude compared to those possible today if 
our standards could be changed. Some of 
the European television has considerably 
better definition than ours because they 
standardized a few years later. Perhaps 
when we make the change to satellite 
broadcasting direct to homes we can use a 
new set of standards. 

The magazine via television could come in 
a few pages every day rather than waiting 
for one big lump a month. I suspect that 
the costs of publishing” and distribution 
may be enough lower so you will be able 
to have a lot more material and advertising 
costs will be but a fraction of those today. 
The costs may go back up if magazines 
integrate moving sequences with the single 
frame readout. The Life magazine of the 
future may be more of a half hour pro¬ 
gram that you can subscribe to . . pay TV 
. . . rather than a magazine. Like the old 
March of Time. 

A magazine today has to pay the authors 
for the articles . . . and pay well and rap- 
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SCR-SILICON-CONTROL RECTIFIERS! 


PR V 

J6A 

25 A 

PRV 

IGA 

25A 

50 

.50 

*75 

400 

L60 

1.90 

iO0 

.95 

1.20 

600 

1.95 

2.75 

200 

IJ5 

f .30 

800 

2.85 

3*60 

300 

f .40 

1.65 

1000 

3*70 

4.50 

5U4 

Silicon 

Tube 

..$1.50®, 5 for $5 

5R4 

Silicon 

Tube 

.$4®, 3 for $9 


866A Silicon Tube ..$10®, 2 for $18 


MICA MTG KIT T036, T03, TOIO, 4/$t 
ANODIZED T036 INSULATOR ,,..5/$l 
ZENERS | Watt 6 to 200V ..80®. 3/$2 
ZENERS 10 Watt 6 to 130V $f®, 6/$5 
STABISTOR up to Ten Watt. 20 for $1 

Wanted Test Sets ( TS ) & Equip . 

* TRANSISTORS * SCR’S * ZENERS!!! 
Full Leads Factory Tested &. GTD! 
PNPI50 Watt/15 Amp HiPwr T036 Case! 
2N44I, 442. 277, 278, DSSOI Up To 

50/VCB0 ...,..$1®, 7 for $5 

2N278, 443. 174. Up to 80V $2®. 4 for $5 
PNPI50 W/2NI980, 1970 &. 

2N2075, 2079 ...$2®, 3/S5 

PNP 30 Watt/3A, 2NM5, 156, 235, 242 

254, 255, 256, 257, 301 40*® .3 for $ I 

PNP 2N670/300MW 35c® ".5 for $1 

PNP 2N67I/I Watt 50c® .4 for $1 

PNP 25W/TO 2N538, 539, 540 . .2 for $1 

2NIG38 6/$l, 2NI039 ....4 for$l 

PNP/T05 Signal 350MW 25c®, 5for$l 
NPN/T05 Signal IF, RF, OSC 5 for $1 
Finned Heat Sink 180 SCT. $1®, 3/$2 
Finned Sink Egtiiv. 500 SQ". $3®. 2/$5 
SILICON PNP/T05 & TOI8 PCKG 
2N327A, 332 to 8, 474 to 9. 541 to 3, 

935 to 7 & 1276 to 9, 35e@ .4/$l 

866 C.T./2.5V/10A FILAMENT 
XFMR 10 Ky Insitd $2®.3/$5 

Ban dsw itch Ceramic 500W 2P/6Pos, $2® 

5Hy-400Ma Choke $4® .2/$5 

250Mfd @ 450 Wv Lectlytie $3®, 5/$l0 


Send 25c for New Catalog 





.11 


That's A Buy 

M TAB M * SILICON ONE AMP DIODES 

Factory Tested & Guaranteed 


Ptv/ ft ms 

Piv/Rms 

Prv/Rms 

Piv/Rms 

50/35 

100/70 

200/140 

300/210 

.05 

*07 

JO 

J 2 

400/280 

600/420 

300/560 

900/630 

.14 

*21 

.30 

*40 

1000/700 

1100/770 

,1700/1200 

2400/168 

.50 

.70 

1.20 

2.00 


*All Tests AC Sc DC & Fwd & Toad! 

1700 PiV/1200 Rms @ 750 Ms* 10 for $10 
2400 Piv/1680 ft ms @ 750 Ma. 6'ffir $11 


Silicon Power Diodes, Studs & P.F* 


## 


D. C. 

50PiV 

JOOPiv 

200P iv 

30GPiv 

Amps 

35 Rms 

70Rms 

140Rms 

2 JORms 

12 

.25 

.50 

.75 

.90 

** 18 

.20 

*30 

.75 

LOO 

45 

.80 

1.20 

1.40 

1*9 0 

160 

1*85 

2.90 

3.50 

4,60 

240 

3.75 

4.75 

7.75 

10*45 

D* C. 

400Piv 

eoopiv 

7G0Piv 

900Piv 

Amps 

28QRms 

420 Rms 

490 Rms 

630 Rms 

12 

(.20 

1.50 

1.75 

2.50 

** 18 

1.50 

Query 

Query 

Query 

45 

2*25 

2.70 

3.15 

4.00 

160 

5.75 

7.50 

Query 

Query 

240 

14.40 

19*80 

23*40 

Query 


We Buy, Sell & Trade As Well! 


“TAB” 


TERMS: Money Back 
Guarantee! Our 24th 
Year. $5 Min. Order 
F.O.B. N. Y. C. Add 
Shipping Charges. 

56 OX PEARL ST.. BKLYN, 1120! N.Y. 

PHONE 212-522-7300 

Send 25c Eor Catalog 


DC 3'/s” Meter/RD/aOOMa S3®, 2/$5 
Socket Ceramic 866 Tube . ..5/$l 

Socket Ceramic 4Xf50/Loktal . . 4/SI 

W.E. Polar Relay£255A $4®, ,..3/$IO 

Toroids SBMhy New Pekg 75c@.4/$2 

200 KC Freq Std Xtals .. . ,4/$2 

2 Side/cu Printed Ckt Bd Now 9x12' $1 

Finished Piezo Xtals Blanks . 50/$I 

Line Filter 4.5A®II5VAC _ 6 for $1 

Line Filter 5A@I25VAC . 3 for $1 

Choke 4Hy/0.5A/27ft $3® .4/$IO 

H'sld Stevens Precision Choppers ... $1 
PL259A & S0239 CO-AX M&F Pairs 3/$2 
Phone Patch Xfmrs Asstd .... 4 for $1 
FT243 Xtai &. Holder, surplus .. 5 for $ I 
Insitd Binding Posts “EBY" .... 25/$l 

Sun-Cells Selenium Asstd . |0/$I 

Band Pass Filters 60, 90, 150 cys, .3/S3 

2.5 M H Piwound 500M A Choke .3/51 

Beam Indicator Selsyns 24VAC ..,,!/$$ 

Fuse 250MA/3AG .50/$l, 300/$2 

Oil Cndsr Strobe, Photoflash 25MFD 

2000V G.E./Pyranol, $7® .2/$i0 

Resistor Bleeder 50K/I00W ....3 for $1 

Send 25r for Catalog 

Discaps .001 @1000WVDC (Oe® .20/$I 
0leaps, 2x .004@IO00WVOC 15c®, 10/SI 

Oiseaps .03@I0D0WVDC !5c® _10/$I 

Discaps .01 @2000WVDC 18c® . ...6/$l 

Discaps .001 @5KVWDC 20c® _6/$l 

Discaps ,005®5KVWVDC 25c@ ...5/$l 

Discaps l30mmG/6KV 20c .6/$l 

,02@5QWVDC . .. 25 for $1 

6 or I2VAC Minifan &. Blade . $1 

X.-Formers All 1 HV-60Cy Primary — 

2500V@lCMa & Fil $2® . 4/$5 

IIOOVCT® 300Ma, 6v@ 8A, 5V @ 3A &. 
125V Bias, abt 1200 VDC $4@ ...3/$i2 
480 Vet® 40Ma & 6.3® I.5A CSD $1.50 

10 Vet® 5A & 7.5 Vet @ 5A .$5 

6.3 Vet 15.5A & 6.3 Vet ® 2A . $4 

7.5 Vet® I2A $3® . 2/$5 


idly. Then, in our field, we have to have 
the schematics drafted by professional drafts¬ 
men. Type has to be set, engraving plates 
have to be made of the drawings and the 
photographs. Everything has to be read 
carefully for mistakes. The articles are then 
put together on the pages and made ready 
for printing. More proofs . . , more proof¬ 
reading. When everything is all set one copy 
of each page is printed and an offset nega¬ 
tive is made of the page. The negatives are 
pasted together in 32 page groups and a 
large printing plate is made of that. 

Meanwhile, off in Canada, a swatch of 
trees has been felled and crushed into pa¬ 
per, coated for a nice looking page, and 
shipped to the printer. We use up to 40- 
000 pounds of paper for an issue . . . that 
is about 20 Ions! This whizzes through the 
press in a couple of days. The pages are 
then folded, collated, glued together and 
trimmed. Subscriber copies are wrapped and 
the address label from our computer in Mas¬ 
sachusetts stuck on. Bulk copies for radio 
parts stores and newsstand distributors are 
bundled and shipped by truck or mail around 
the country. 

Every one of the hundreds of people in¬ 


volved in this whole operation have to be 
paid. Plus our bookkeeper, advertising de¬ 
partment, and other staff. A lot of money 
could be saved if we could eliminate the 
printing. 

The day is approaching when type will 
mostly be set by an advanced type of type¬ 
writer. The IBM chaps arrived here the oth¬ 
er day with just such a machine hoping to 
sell it to me. I am not ready to buy a 
$4000 typewriter yet, even if it does do a 
fine job of setting type. I suspect the day 
of the old Linotype machine are numbered 
now. It can’t be long before most printers 
change to something like this IBM job. Just 
a few years ago offset printing couldn’t 
compete with letterpress for our type of 
magazine ... now we are offset and it is 
working out quite well. The obvious next 
step is in typesetting. 

Subscription Premiums 

The idea of giving prizes for selling sub¬ 
scriptions to a magazine is not new. Older 
readers certainly will remember the glow¬ 
ing ads for free- bicycles and things that 
used to appear in the comic pages, just 
for selling subscriptions ... or Christmas 
cards ... or soap. 
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ARC-1 Transceiver tQO-156 Me, 25 Watts AM, 
with tubes, schematic, conversion info for 
2-meters. Used, good. 50 lbs. $20.00 
ARC-t only, less tubes, $12.00 
8C-22I-AK with AC Power, Calib. Book & Xtal. 

$95.00 

TS-174, 20-250 Me. Freq. Meter, on rack pane! 
with AC Power, Calib. Book & Xtal. $95,00. 
Brush BL-202 2-channel oscillograph, 

Used, Exc. $90.00 

Sorensen 3000S AC Line Voltage Regulator, 
3000 V.A. Used, Exc. $125.00 
Non-Linear-Systems 451 Digital Voltmeter. P.U.R. 
Send 10c for flyer listing surplus equipment, 
test equipment, new and used ham gear. 

JEFF-TRONICS 

4252 Pearl Rd. Cleveland, Ohio 44109 


MOTOROLA FM EQUIPMENT 
SCHEMATIC DIGEST 

91 pages x 17”) of sche¬ 

matics, crystal information, align¬ 
ment instructions, service hints 
and specialized information. $3.95 
post paid. 

TWO-WAY RADIO ENGINEERS, INC. 

1100 Tremont Street 
Boston, Massachusetts 02120 


GO VHF 


Go VMF the e*sy VHF Associates wty. Send far descriptive 
Technical Bulletins describing our complete line of THAN* 
SISTOR RECEIVING CONVERTERS and VARACTOR 
FREQUENCY MULTIPLIERS for 50. 144, 220. 432 and 
1296 MHz. 

VHF ASSOCIATES, INC. 

P.O. Box 22135, DENVER, COLORADO 80222 


The idea still seems to work. We have 
quite a number of 73 fans who are work¬ 
ing their way through our list of prizes. The 
slide rule, being one of the easiest to get, 
is by far the most popular. The parts bins, 
digital clocks and operating desks have been 
keeping us hopping too. 

We have had a little trouble getting 
across the concept that these prizes were 
for selling subscriptions to 73 and not for 
buying them. There is a basic difference 
there. This month we capitulate and allow 
the addition of a renewal to accompany 
the new subscriptions. This means we have 
to offer a little less for each new subscrip¬ 
tion. After all, the money for the prizes 
comes from our savings on soliciting new 
subscriptions. We still have to send out re¬ 
newal notices. 

The result of all this has been one of 
the most rapid periods of growth in the 
historv of 73. We’ve had to double our staff 
here to handle things. The early miseries 
of our computer for subscriptions are past 
and we are now able to handle a growth 
like this without falling to pieces. 

Advertisers will have to face another rise 
in our rates. The economics of publishing 
dictate that the advertising revenue must 
pay for the printing bill. And as the cir¬ 
culation increases so does that bill. The 
post office grabs a good percentage of the 
subscription money and promises to take 
even more as they decrease service. 

Wavne 



America's most complete line of 
Free Standing & Guyed Crank up Towers, 
Write for FREE Catalog. 


For the Ham with 


Tristao TOWER CO. 0, Box 115, Hanford, California 93230 


"THE COMPLETE HAM STORE" 

WHERE YOUR DOLLAR BUYS THE MOST 

All I eading lines of amateur gear: I 

We give best trade-in allowance 
for your gear on new equipment: 

Call us for the best deal: 

WE PAY CASH FOR HAM & CB RADIOS 
CALL OR WHITE 

BOB'S AMATEUR ELECTRONICS 

927 N.W. 1st. St., OKLA. CITY, OKLA. 73104 

Phone 405-CE-5-4387 

_ _ ! 



‘TA is'11 give you a laugh! Some wise guy is giving 

me the call letters VFO.'' 



































































UFO from page 4 

UFO activity for your area you will be the 
one that is called when something is doing 
. . . and that is fun. Just the other day I 
got a call from a farmer in Francistown. 
Seems that he had been haying down in 
this field and saw some mighty peculiar 
burnt spots that he knew had not been there 
before. He asked around and someone re¬ 
membered nv name and he called me. 

Lin and I drove right up to take a look. 
Sure enough, we found two circular almost 
bare spots along the edge of the field. It 
looked as if something about three feet thick 
and 21' in diameter had set down there 
for a while. None of us could imagine what 
on earth could have made two identical marks 
like that about 50 feet apart, plus several 
smaller bare spots about ten feet in diam¬ 
eter. The farmer swore they hadn't been 
there before this summer. 

Almost identical marks have been found 
in other fields near here in the past and no 
one lias an explanation. It was interesting 
to me that just about a half mile up the 
hill from the bare spots was a microwave 
repeating tower. Hmmm. 

I reported the whole matter to the local 
NICAP investigator and Dean Coles at 
Franklin Pierce College. Dean is going to 
make some radioactivity tests on the spots. 

Like I say, when you get involved in this 
you can have a lot of fun. 


UFO NET SCHEDULE 

Wednesdays 0200 GMT 14,300 
Thursdays 0200 GMT 3950 


. . . W2NSD/1 


SUBSCRIBERS 

We want to make absolutely sure that 
no one Is using our 73 mailing list- We do 
not rent this list out as do other maga¬ 
zines, If your address label from 73 is dis¬ 
tinctive and you find that you are getting 
any mail addressed in the same distinctive 
way please let us know immediately and 
send us the envelope or wrapper that you 
received so we can fake appropriate ac¬ 
tion. Your help in this will be very much 
appreciated. 


BUCK-TEN BAGS 


SILICON DIODES 



f 

12 

20 

40 

50 

E00 

240 

PIV 

AMP 

AMP 

AMP 

AMP 

AMP 

AMP 

AMP 

50 



,25 

.50 

,55 


IJO 

too 

.12 

.25 

.35 

.75 

.80 


2.00 

200 

AS 

JO 

.50 

LOO 

1.05 

1.50 

2.50 

400 

AB 

.35 

,70 

1,25 

IJO 


3.00 

500 

.20 

,50 

JO 

i .50 

f .60 

2.00 

4.00 

m 

.24 

.45 

LOO 

1.75 

IJO 


4,40 

&00 

JO 

*75 

IJO 

2,00 



5.00 

1000 

JS 

JO 

1,40 

2.35 




2N67Q 

Germ 

Audio, 

Gdin 

over 

100 


tO/SMO 


FET's mostly C6I0-C6J5 types, w/spec sheet 3/1.10 
200 miniature glass diodes, unchecked 200/1.10 

2N424 MESA B0 watt 3/1.10 

CK-722, a real value 6/1.10 

VARACTORS experimental pack w/sheet 20/1.10 

2NZB75 20 Watt Planar 4/1.10 

2N697 Hi Ireq 2 watt TO-5 IS/I.I0 

2N696 Hi freq 2 watt TO-5 IS/I.I0 

VARACTOR 40 Watt sim to MA-4060A w/cir. ea. 4.00 
IN25I Silicon diode, UHF mixer 20/1.10 

TO-S Sil. power mix 2N49B-2N546-2N549 10/1.10 

TO-3 Mix, 20-50 watt, 2NI55-2N255 8/1.10 

MICRO TRANSISTOR Planar Epitaxial w/sht 25/1.10 
FLY SPECK transistor, micro miniature 8/1.10 

MICRO DIODE silicon 20/1.10 

2N706 HI freq. 400 me 7/1.10 

BI-SWITCH make lamp dimmer etc. w/sheet 2/1.10 
2NI4I7 Audio silicon NPN 15/1.10 

2N670 Silicon audio 10/1.10 

2NI059 NPN Germanium AF 10/1.10 

2N6I3 PNP Germanium AF 8/1.10 

2N404 Popular type PNP switching 6/1.10 

2N4I4 PNP IF Germanium 6/1.10 

2N990 Germ. RF factory branded 6/1.10 

60 WATT silicon 2N120B-2N1209-2NT210 types 3/1.10 
4 WATT silicon Mesa 2N49B 4/1.(0 

ZENER - 6 volt .2 amp 4/1.10 

GERMANIUM diodes Clevite EM-1 20/1.10 

INB2 Hi freq. mixer diode 25/1.10 

TO-IB Hi-freq. switching RF transistors 25/1 JO 

TO-5 HI freq, switching RF transistors 25/1.10 

BI-DIRECTIONAL Silicon transistors 15/1.10 

2N223 PNP germ AF, good gen. purpose 6/1.10 
500 uufd Mica feed-thru button 15/1.10 

IBM MEMORY CORES w/spec sheet 200/1.10 

RESISTOR - MIX 100 units 1/2 watt 100/1.10 

DISC CERAMIC CAPACITORS, mixed 100/1.10 

2000 volt I amp diode ea/ .80 

3000 volt I amp diode ea/1.20 

REED SWITCH miniature glass 6/1 JO 

PHOTO-CELL resistive type 2/1.10 

PHOTO-CELL, generates electricity 2/1.10 

SILICON DIODES l'/ 3 amp mixed voltages 15/1.10 
GEIGER COUNTER chassis, less tube 4.50 

INFRA RED viewing tube, see in dark, w/specs 4.50 
AIR FORCE throat mike w/strap .60 

MICROPHONE, small spy type w/experiment sht 3/1.10 

All above material shipped postpaid in the 

LI.S. Send 25c for large catalog of many 

many interesting items. 

Above transistors may be marked or unmarked. 

JOHN MESHNA JR. 

19-A Allerton St., Lynn Mass. 01904 


OCTOBER 1968 


121 






















a 


ARCTURUS” SALE 


* Tubi 1 autoni 6AU11 etc. size. $2.1"> per 100, <'SN7 etr. 
sue. $2.55 per 100. 5 YWH size, $2.95 per 1 OH 5U4G 
size, .03r each. 

* 7" 00* TV bench test picture itibe with adapter, No 
ion irap needed, Cat. SHIFT, $7,119. 

* Silicon rectifier, octal-hased replacement for 5l'4. 5Y3, 
5AS4 + 5AW4. 5T4. 5VI. 5Z4. With diagram. Cat* - 
Reel 1 . 9lle each, 

* 5 t in iih inlor circuit hoards comalning up to 0 tran¬ 
sistors. plus diodes, resistors, capacitors, etc. Cat. £ 
TRIO, JHIc. 

* Kit of 3fi tested germanium diodes. Cat, -100, 99c, 

* RCA-lift* flyback transformer, latest type, includes 
schematic diagram, applicable to any TV. Cat. ~ BIl-1, 
$2 *M- 

* Color yokes. Tip for all murni color CRT’s. Cat. £ 
XRCru, $12.95. 99* for all rectangular 19 to 25" color 
CRT's. Cat. - XRC90, $12.95. 

* Transistorized F.H.F. tuner- used in 1&65 to 1967 TV 
sets made by Admiral, RCA, Motorola, etc. Removable 
gearing may vary from one make io another. Need only 
12 ^olts d,r. to function. No filament voltage needed. 
Easy replacement units. Cat, - IMLF.567, $4.95. 

* U.H,F. Tuner-original units as used in TV sets such 
as RCA, Admiral, etc. covering channels 14 through 

as part of 9941)113-2, Complete with tube. Drive gear¬ 
ing is removable. Can he used In most sets. Cat, £ 
U-H.F. 'A, $4,95, 

* F.M. tuner—Hl/FI amplifier tuning unit. Tunes from 
8S to 1 OS me. Contains two 10.7 Me. I.F. transformers, 
one 10.7 sound discriminator, H,F, oscillator and mixer 
scages and 12DT8 lube, l.F. 'a nre standard l, K" type 
Circuit diagram for building F,51. radio included. Also 
plan for building F.M. tuner. Sam’s photofact #620 
shows 2 applications, 1 for radio, 1 for Hi-Fidelity 
tuner ami ttmpHlier. Cat. SFM‘20. $4.95. 

Send for our free catalog listing thousands of similar 
best buys In tubes, parts, kits, transistors, rectifiers, etc. 
Orders under $5*00, add $1,00 handling charge. Include 
4*5 of dollar value of order for postage. Canadian imsi- 
age $1,00 extra, 

ARCTURUS ELECTRONICS CORF. 

502-22nd St., Union City, N.J. 07087 Dept. 73 

Phone: 201-UN 4-5568 


ELD ICO SSB Adapter SBA-1 with hook, converts any re¬ 
ceiver with 455 kc IF to SSB; select either c-i*n ea 

upper or lower side hand: in mat cabinet . {plZfiuP 

SIIlo. Rcct, $000 TIV 400 ma. Pair .... ,$5.30 

R-23/ARC-5 Command revr 390-550 kt Sling, wt. 9£ . , 14*95 

A,R,C, 12 £22 Command revr 549-16011 kc, 9# ...... 17,95 

LM-14 freq. meter, .01** 125 kr-20 me, I5£ .. 57-50 

TS-323/UR freti- meter 20-480 me. .001% . 169,50 

BC*22Cs OK . ,.$57.50 TS*I75 OK . 125-00 

CLOSING OUT Radio Receivers 3S-4000 me at CRAZY 
LOW PRICES! for APR -4 Y rv-253 sheet. 

SP-6O0-JL Be nr. 0.54-54 me, aligned, gftd.. 250.00 

R-392 HRR grtd OK. w AC sply ^ bwh .. 525-00 

WANTED: GOOD LAB TEST EQtlFT A MIL COMMUNIC. 

WE PROBABLY HAVE THE BEST INVENTORY OF 
GOOD LAB TEST EQUIPMENT IN THE COUNTRY* BUT 
PLEASE DO NOT ASK FOR CATALOG! ASK FOR SPE¬ 
CIFIC ITEMS OR KINDS OF ITEMS YOU NEED ! WE 
ALSO BUY! WHAT DO YOU HAVE? 


R. E. GOODHEART CO. INC. 

Box 1220-GC, Beverly Hills, Calif. 90213 

Phones: Area 213. office 272-5707. messages 27S-5342 


WE PAY CASH 
-OR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New Jersey 07401 


International Notes 

The DARC recently reported that there 
are now 11,997 DJ, DK, and DI* licensed 
amateurs in Germany, 497 DL4-5, and 1491 
DM’s. The annual membership fee for the 
DARC is, by the way, $10. 87% of the 
licensed amateurs in Germany are members 
of DAR< I. When you consider that $ 10 in 
Germany is about equal to $25 here in terms 
of comparable prices and wages, it is ob¬ 
vious that the DARC must in some way 
have won the confidence of the German 
amateur. Perhaps our ARRL, with about 27% 
U.S. amateur support, could get some point¬ 
ers from DARC? 

160M buffs may be interested to know that 
the German bands are 1825-1835 kHz and 
1985-1992 kHz. 

Interested in a short term DL license? 
Write to DARC International Affairs Office, 
Muehlenstrasse 27, >-5601, Doenberg, Ger¬ 
many. Complete regulations for amateur ra¬ 
dio in DL can be obtained from Secretary 
DARC, Beseleralle 10, D-23, Kiel, Germany. 

The SRJ (Yugoslavia) now has 400 ra¬ 
dio clubs, 30,000 members (including school 
children), 5000 radio operators and 1800 
amateur transmitting stations (1200 private, 
600 club). During the 7th National Con¬ 
vention in June there were competitions for 
the fastest construction of radio equipment 
by children, a QRQ contest for adults (code 
speed, if you don’t know your Q-signals), 
an amateur radio cartoon contest, a contest 
for the best jokes in an amateur’s life, an 
exhibition of home-made gear and foxhunt¬ 
ing for children and adults on 3.5 and 144 
MHz. Program chairmen for our conven¬ 
tions please take note. 

Region III (Asia) of the IARU has had 
difficulty in getting together for meetings 
up until this year due to the distances in¬ 
volved. Australia, New Zealand, Japan and 
the Philippines were able to send represent¬ 
atives for the first meeting this year. The 
Wireless Institute of Australia will provide 
the secretariat and the funds will come from 
member societies. 

Visiting Finland? Reciprocal licenses can 
be had for $11.33. Send for application to 
SRAL, Box 10306, Helsinki 10, Finland. 

Licenses for Italy? Send for application 
to AR1, via Vittoria Veneto 12, Milan. 
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Propagation Chart 

OCTOBER 1968 

ISSUED AUGUST I 

J. H, Nelson 


EASTERN UNITED STATES TO: 
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WESTERN UNITED STATES TO: 
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Good: 1, 2, 4-6, 9-12, 14, 16-18, 23-25, 27-30 
Fair; 3. 8. 13. 15, 21, 22, 26 
Poor: 7, 19, 20 


FACTORY HEW 
BRANDED IC’S 


Manufacturer's name withheld, but you will 
find it marked on every unit. Manufactured to 
Fairchild 900 RTL Series. All first grade, spec 
sheets included, A really amazing buy. Never 
previously offered by anyone at these ridiculous 
prices. 

Any number shown below shipped PP, airmail delivery 

$1.00 ea. or $10 dozen 

Buffer . . . 900 

Dual Input Gate . 2-903 

Quad 2-Input Gate . 2-914 

JK Flip Flop on -■ o * * *■*■■*■*■■» ■■»■■■-*■* * * » ■■■«■>»■* ■ ■■■.* ■ ■ a a-b + ai %-* » * * m ■*♦•**>■-■ * * 923 

Dual JK Flip Flop .,. 2-923 

Dual 2-Input Gate, Dual Expander ....1-914, 1-925 

Dual 2-Input Gate Expander . 925 

20 Watt Varactor similar to MA5020 . $5.00 

MESHNA WINTER CATALOG 1968-2 NOW OUT! 
• FATTEST CATALOG YET 

Send 25< handling and mailing charge 

Super * Stupendous • Astounding 
• Bargains Galore 


JOHN MESHNA, JR. P.0. BOX 62A 
EAST LYNN, MASS. 09104 



U. S. CRYSTALS 

Surplus Crystals — Amaieur 

FT243, DC34, CRIA/AR, FT24I, 
HC&/U and other mi sc. crystals 

Write for Free Catalog 

U. S. CRYSTALS 

Los Angelos, Calif. 

P.O. Box 78397 


VibropleX 



ENJOY EASY, 
RESTFUL KEYING 

$21.95 to $43,95 
THE VIBROPLEX 
CO., INC. 

833 Broadway, 

N. Y. 3, N.T. 


SURPLUS WANTED 

Equipment with prefixes ARA, ARC, ARM, 
ARN, AP.4. ASN, ASA, AI’N, APR. ARR, 
ASQ. CRR. GRC, GRM, GPM, VRC, UPX, 
ERA. URR, IRM. USM, LPM. SG, MI), 
PRM, PSM, PRC, TMQ, TRM, TED, SPA, 
SRT, CV. Commercial equipment by: ARC, . 
BIRD, BOGNTON, BENDIX, COLLINS, 
MEASUREMENTS, IIP, NARDA, GR, 
SPERRY, etc.; TOP CASH DOLLAR PAID 
OR TRADE. WE STOCK ftEW HAM 
GEAR . Write-Wire-Phone (813) 722-1843, 
Bill Step, W4FHY. SLEP ELECTRONICS 
COMPANY, 2412 Highway 301 N., Ellen- 
ton, Fla. 33532 



























































































































































^ TUNAVERTER X 

WITH NEW ELECTRONIC 
SQUELCH ACCESSORY FOR NOISE 
FREE MONITORING OF . . . 
POLICE- FIRE -C. DEFENSE 
AIRCRAFT-AMATEUR CALLS, 
ON YOUR BROADCAST RADIO! 
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CRYSTAL 4 TUNABLE. 
GHANGABLE CRYSTALS 
AND NEW ADJ. SQUELCH 


Tunable i>Hiu Crystal con 
l ruled (selectable with 
switch) solid stale con¬ 
verters Xq change jour 
aiilo and home radios in¬ 
to excellent, sc ns i live, 
selective* calibrated YHF 
receivers1 

= VERSATILITY! 
= USABILITY'' 


9 volt battery powered 
Includes coax, mount 
New FET transistor oscl 


• I year guarantee 

• Size— Z'h" I 3*/ a " X 4Vt* 

• 100% Amor lean Made 


Models for AM 

BAND 
CB i tO M 
S meters 
2 meters 
Pol ee t fire. 
Weather, etc 
Aircraft 


h 


&. FM Tunable & Crystal! 

MODEL COVERS OUTPUT 
273 X 26.9-30 me . 1500 fcc 

504 X 50-54 me 1500 kt 

1450 X 144-150 me 1500 ke 
348 X 33-48 me 1500 kc 

1564 X 150-164 me 1500 kc 

1828 X 118-128 me 1500 kc 


PRICE 

EACH 

$32-95 PPd + 
Less Crystal 


Models for AM & FM Tunable only 

Marine Marine 2.0-2.85 me 550 kc $19.95 pptb 

SW 4 WWV SWL 9,5-16 me 1500 kc $19.95 pod. 

SQU ELCH FO R YOUR TUNAVERTERII 

Nui'f free monitoring with adj elerironies squelch! No wires 
to Radio or Converter! Just idug in roaxl For all 1500 kc 
outputs, 0 or 12 V, 1x4x2 inches. 

Model ST mounts cm bottom of Tunaverter - - $17.50 ppd. 

Model SU has i ndi vidua I swinging mount r .... $ 18.50 ppd 
Coupling Loop 4 Ext, Antennas for use w.th 

home and Transistor Radios .. $3.95 ppd. 

Mobile Battery Eliminator, I2V to 9V . . . .$4.95 ppd. 

Crystals—State Eaxact listening Freq* .. .$5,10 ppd. 

Order from: AIR MAIL add $,85 ea. 


HERBERT SALCH & CO. 

Woodsboro, Texas 78393 


Marketing 
Division of 
Thompkins 
Radio Products 


EASY CONSTRUCTION 

MEANS 

UNIT CHASSIS 

WRITE 

DEVICES 

BOX 136, BRONX, N.Y. 10463 



LARGEST SELECTION in United States 


AT LOWEST PRICES—48 hr. delivery 



Thomandi of fraqu«rtcl«s in ttock. 
Tvp*t induct* HCA/U, HCIB/U, 
FT-241, FT-243, FT-I7I. ate. 

SEND ID( for cataloq with oiclllator 
circuit!. Refunded on fir** order. 

2400B Cryitsl Dr. Ft. Mytrt, Fla. S3 Ml 


JENNINGS VACUUM VARIABLE CAPACITOR. Tjiif UCS• 
500. 115-500 pi at 111 kr. Includes panel mnuntitiE bracket. 

BRAND NEW. Factory boxed. (5 lbs.) .S39.95 

HAMMARLUND AIR VARIABLE CAPACITOR. Type TCD- 
240-.I, Dual Hcciion transniiuliiB type. 31-250 pf per section 
at 4250 volt a. 10-3, 111 ” L x 4%' \V s 2 V H. BRAND 

KW r* ( l [| It I Si) #- * * ■ * B HI- ■ m * m ■ 4 t a ■< a k I ■ ■ * * a ■ | ^ ■ O 4 i ■ a ■ p i ^ J 

STANCOR POWER SUPPLY CHOKE, Tjp* CM Oft!. in 
Henries at 110 ma. 3000 TOlt insulation. BRAND NEW* 

Factory boxed. 13 lbs. \ ...„, *_„__SI,00 

Quantities art* limited. Include suffleient for postage and 
Insiinnce—any excess wiU be refunded with your order. 

KAPTAINS ROM PQNENTS 

2225 Albion St., Denver, Colorado 80207 * (303) 355-3680 



Tfc Price—52 per 25 words for non-cammereiaj ads; 510 
per 25 words for business ventures. No display ads 
or agency discount* Include your check with order. 

^ Type copy- Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

* We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor* 
reef ad in a later Issue. 

W For $1 extra we can maintain a reply box for you, 

" up 

■k We cannot check into each advertiser, so Caveat 
Emptor . . . 


FOR SALE —perfect condition Clegg 22er $175.00. 
Central Electronics 10A with coils. 565.00. Will 
ship. F. Myers, 1403 Main St.. Honesdale, Pa. 
18431. 


SELL! HRO50T1, ABCDEF coils, speaker, manual. 
$165.00. Will ship prepaid. Cashier check or postal 
money order. Clyde Lee, K400W, 925 Blue Springs 
Dr.. Pensacola, Fla. 32505. 


GROUNDED GRID FILAMENT CHOKES, 30 

amps, ferrite core, 3 /<’ x 5". $4.00. Plate chokes 
2500 VDC 800Ma, $2.00. PPUSA48. Calif, add tax. 
William Deane, 831 Sovereign Rd., San Diego. 
Cal. 92123. 


HAM—TV, Close Circuit TV Camera—$125.00, 
Hitachi 7735A Vidicon—$15.00, Toshiba 7038 Vidi- 
con— $10.00, Reverb—$15.00, Simpson 260-5 VOM— 
$35.00. Stan Nazimek WB2GKF, 506 Mt. Prospect 
Ave., Clifton, N.J. 07012. 


THE OAK RIDGE RADIO OPERATOR’S CLUB 

will sponsor the 18th Annual Crossville Picnic at 
Cumberland Mountain State Park July 20-21. For 
information write The Oak Ridge Radio Opera¬ 
tor’s Club. Inc., PO Box 291, Oak Ridge, Tenn 
37830. 


ART-28 TELEVISION transmitter. Excellent con¬ 
dition with plugs, manual, and power supply. 
400 watts peak power. $125. Warren Dunning, 
2828 S. Simpson St., Philadelphia. Pa. 19142. 


COLLINS 75-A3, .8 and 3.1KC. Mechanical filters, 
100KC calibrator. Product detector and hang 
A.V.C. added. Realigned, recalibrated, excellent. 
Price $225.00. W5NHB, 4615 Laurel, Bellaire, Texas 
77401. 


WANTED. January 1961 issue of 73. Please state 
condition and price. W2DYY, Russ Schroeder. 
469 Salt Rd., Webster. N.Y. 14580. 


HILLSBOROUGH AMATEUR Radio Society. Inc. 
(HARSi Annual Tampa, Florida Hamfest will be 
held Sunday, October 13. 1968 at Lowry Park 
iSligh Ave. and N. Blvd.i. Free parking—many 
prizes. 























































































SWAP 514 AD 410B each Harrison Power Sup¬ 
plies. Goodies for linear 4*1000A 4 spare tubes. 
Want TR4 or similar size. Write Swift, W1CZM, 


SILL: Immaculate SB-34 transceiver with mike, 
$300* Eico electronic keyer r new, $45, Hallicrafters 
SX-42 and R42 speaker, aligned and recondi¬ 
tioned, $150 or make offer. KWS-1 serial, #1465, 
$800, Knight HF l Z’ bridge impedance device, $10. 
Turner BOX microphone, $5. Eldico SSB-10QF 
aligned and reconditioned, S275. Spare 5894/ 
AX9903, good, $4. Lee Richmond, 166 Floral Ave., 
Plain view, N.Y, 11803, GE 3-8663, 


"SAROC” FOURTH ANNUAL National Fun con¬ 
vention hosted by Southern Nevada ARC, Janu¬ 
ary, 8-12, 1969, Hotel Sahara's new Space Conven¬ 
tion Center, $12.00 Advance Registration accepted 
until January 1, 1969, regular registration at door. 
Ladies program in Don the Beachcomber. Tech¬ 
nical seminars; ATV FM, MARS. RTTY, QCWA, 
WCARS-7255, WSSBA meetings. Golf and bridge 
tournaments, "SAROC 1 registered participants 
entitled to special room rate $10,00 plus room 
tax per night single or double occupancy, ad¬ 
mittance to cocktail parties, technical seminars, 
exhibit area. Hotel Sahara's late show, Sunday 
Safari Hunt breakfast I equal to any banquet—ask 
any 1 SAROC'' veteran). ^SAROC” brochure 
planned for November mailing QSP QSL card 
for details. Please send separate checks for ac¬ 
comodations and registration now if vou like to 
W7PBV c.o M SAROC” Hotel Sahara, Las Vegas, 
Nevada 89109, 


MICRO-MICRO-TO KEY Eft: Perfect code from 
one cubic inch, microcircuit digital electronic 
keyer module designed for mounting inside any 
transmitter. Speed range 4-40 WPM. Grid block 
keying only allows price of $19.95. Includes 
mounting hardware. Unconditionally guaranteed, 
Micro-Tech Labs, PO Box 884 (LA.BJ, Miami, 
Fla. 33148* 


NATIONAL 200, A/C 200; A/C power supply, 
NCXD-DC power supply. Very good condition, 
almost new. Extra rig, and must sell to best offer. 
WA2GHN, 845 Cliffside Ave*, North Woodmere, 
New York 11581. 


WANTED: Teletype equipment & parts. Also 
R-390A/U-R* R-220, etc* Cash or trade for new 
amateur equipment, AIIironies-Howard Go,, Box 
19, Boston, Mass 02101 (Tel: 617-742-0058)* 


STARTING A HAM STATION? Tell us require¬ 
ments and cash available. Will advise on best 
possibilities* $3.00* WB6VFG. WB6YPF, 1035 N* 
Ave, 63, Los Angeles. Calif. 90042. 


PO YOU HAVE A PROBLEM with your equip¬ 
ment? Let the communications specialists handle 
it for you. Complete amateur service—kits wired, 
tested. J-J Electronics, Canterbury, Ct. 06331. 


VARIACS: Panel mount, in new condition—20A— 
$32.50, 6A—$12.95, HiA—$6.25* Condensercom¬ 
puter grade, 74,000 Mfd* % 10 V DC—$1*89- Send 
for catalogue listing other condenser bargains: 
Nicads; Solid State material: test equipment and 
other M hot ,r items. Advance Electronics, 54-M 
West 45th St., New York, N.Y, 10036. 


WANTED: April 1964 and 1965 issues of QST. 
Write box 691, Savannah, Georgia 31402. 


SWAN 250 + 117XC F*S. $300. Confirm, like new, 
no trades* Bob Hopkins. 5631 West Morris St., 
Indianapolis, Indiana, Phone: 241-1638. 


TR 4 f W/P-, RV4 ? FF1 crystal control* NCL 2000, 
$695 FOB. W6VHS, write or listen 14250+. 


Get more wotts per dollar 


Fall Specials 1968 


Barker & Williamson 


VHF-1 . 

149,30 


$ K9.00 

1>X“100 , .. 

6!),00 

Central Electronics 


Sixer ************* 

39.00 

^ ^ 1 e .{. §1 -■ q. f qi B Oil ■ M .§ |- 

G9.00 

HT-20 *********** 

23.00 

BC-458A . 

49.00 

93.00 

l>X-40 *. * *. *. * 

43.00 

175.00 

on a 

«9 1 # # + * + * + **«**+ + 

HX-30 .* * * * 

BOOL .. 

199.00 

GR-54 ... 

79*95 

Cclltns 

SH-300. .240.00 

c 08' 1 ............ 

205.00 

SB-40i)* .235*00 , 

495.00 

TO S ™ 1 **■« 

705*00 

S X ■“ 4 0 ...**.*■*#*** 

49.00 

MP-I ..* 

113*00 

SIl-40Q (like new) . , 

675*00 

J* £5 f% *■ J ■ ■ *. * ■ # ■ ■ i* * 

60.00 

HAM MARLUND 


»lE 4 4 1 l ^ ™ 1 |*ai||ii#4il 

65,0(1 

HQ-110C ..* 

12.'.0O 

75A -Z * .. ,, * 

205 00 

HQ-100C ....***** 

110.00 

32-51 *,... 

050*00 

HX“50 *********** 

225,00 

m m .• m m f *■ # # Bj B # * ► 

i5o.no 

IKM.D 

169.00 

3253 ... 

040*00 

E. F. ithnson 


K\VM*2 *.* 

S95.00 

Hauser 11 .. , * 

179.00 

75A2 w/filter . 

. 109.00 

Vikins mobile kit . 

5O.O0 

Cle ^ Squires & Sanders 

Courier Amplifier * 

139.00 

TTllOir * s- -a « ip « m. « a * f 

175.00 

Adventurer ..,***. 

35.00 

AC Supply *.,.*.* 

75.00 

Challenger - - *. 

59.00 

Drake 


Audio Amplifier * - 

T5-00 

**~ BQ 

23,00 

Valiant I ******** 

150.00 

o \ 

-h i ***** # v * # i £ * # * 

109.00 

Vlktng II *-* * * 

75*00 

2AQ .. 

29.00 

Vlklnff I * *.. 

54.9 a 

Eieo 



) allt'int 

159.0O 

758 NEW F,W ... 

133* no 

122 4TO .. 

17.W) 

753 .. 

33. on 

t;\2 \"FO ...,.* 

29.00 

7 SI ... 

40.00 

49,00 

Thtirurtf-rTmlt ....... 

325.00 

7 on 

f J ft**-** > 4 fi « B + i * 

Pacemaker .-*..-* 

149.00 

Eldico 

TR-ITV . 

150.00 

Knight 

R-55 .*,.**..*,** 

39.00 

VFO-2 .. 

15.00 

R-100 ............ 

59*50 

El mac 

T-fifJ ...*.*****»*** 

35.00 

AF-6T . 

45.00 

Lafayette 


FMTt-7 . 

45*00 
34 , 00 

If 4.-90 .. 

29 00 

A54-H . 

HE-30 .. 

39,00 

FMR- S ... 

95.00 

HE - 45B __ 

. 75.0 

AF-fiH .. 

85 t q0 

HE-50/3-10M - 

69.00 

AF-48A ..... 

95,00 

Mosley 


Globe 'Galaxy WRL 


C. “1. 

03.00 

500 B _ *. 

2in.no 

National "Special"’ 


DSB-100 Kit. new.. 

551.00 

NCL-2000 NEW .. 

495.00 

DSB-100 .■ **, 

40.00 

NC-40 . 

45,110 

■"100 ************** 

inn. on 

HBO-CO vv /colls *. 

225.90 

PHA300 . 

75*00 

NC-100 \ *.... 

sn.no 

95,00 

Gonsflt 

NCX-A .. 

GM3 . 

119.00 

vX-501 ..*,*,,***, 

149,00 

Hall erafters 


NC-109 . 

79.00 

S-33E *. 

34.05 

193.03 

XC-155 _ 

nn.no 

1R75.II0 

83C-10IA .. 

HBO-600 NEW ... 

sit-soon .. 

895.00 

NCX 3 . 

219.00 

AC .... * * 


Polytronics 

190.00 

SR-40 . 

149,00 

PC-02H .. 

P 150 12 

75,00 

49,00 

1>(1 G .. 

175.no 

r* ~ r *,..*.,,,)*>* 

RME 

HT-37 .....*.ii*** 

225. on 

VHP-002 ,, *. 

is9.no 

S5C—00 + **,♦*♦<** 11 

75.00 

4300 .* * *■ 

39.00 

S’ 10ft *,.,+■+■-**+ 

90,00 

Swan Electronics 


H-85 . 

nn. on 

SW-120 . 

125.00 

SX-71 ,,*..,.* 

33.00 

RW-240 . * - .. 

109.01) 

SX-B2 

140.00 

SW-11TAC , ******* 

35.00 

SX-11I . * ..... 

130 00 

T< l t T .* *, 

65.00 

H r ath 

iiA-n/nr-14 _ 

inn.no 

S. B. E* 

SB33 . 

190.00 

HA-20 . 

7S.no 

Miscellaneous items: 


np_i 

’*■ < P 1 w i 4 a a a * ■ m i- m i 

5,00 

500 wait phone & 


VF-1 -* . 

IT 0(1 

fW xmtr. 6' rack 


T 1 XI “11 .,.* *■•*!.* 

10.00 

A cabinet . 

31290.00 

HG-lfl .. 

29.00 

Aborted power supply 10*00 


FRECK RADIO & SUPPLY CO., INC. 

38 Bi'tmore Avenue ■ Asheville, N.C. 28801 
T* T* Freek W4WL 704-254-9551 Doug Jones WB41HO 


CQ de W2KUW 

All tubes bought 
Electronic items waited 
Topping all offers 

TED DAMES CO. 

308 Hickory St. f Arlington, N.J* 07032 


2 — METERS — 6 

Used FM two way radio equipment 
RCA — Dumont — Motorla — Federal — 
General Electric — Comco -— Bendix — 

Link — Kaar — Aerotron — Etc* # . 

Send self addressed stamped envelope for free listing* 

F. M. HAM SALES 

P.O. Box 1574 Fort Worth, Texas 76100 








































































































HCC Panoramic Indicator 455kc IF, U5V fiOcy .„,. EX B7.150 
Re Hectometer SWH Bridge W/Metcr* SO-lOOOmc* ...EX 8.50 
BC733F lOB-llOmc Converts to Satellite Recvr. . ,*.EX 8.75 

Weston Meter Module 843 Type 5. 5bO-0-5Q0ua _EX 4T5 

T23/AHD5 100-158nnc tv/Tubes .GOOD 14.50 

R26/ARCS 3-rime Receiver w/Tubes & Dynamotor. EX 0.75 
T20 ARCS 4-r>.3iur mod 5.00—T21 / ARCS 5-7 me ..EX 6.00 
AT 141 / ARC12 225'3SOmc RromlbaruJ Stub Antenna.,EX 3.00 
AM40A AIC Interfone Amplifier w/Dynamo Lor ,...EX 4.75 

T465 ALT7 200W Xmlttr 168-352me w/2 ..EX 10.50 

T-165 Stfriematle pp, LOO.Complete Manual pp. _ 6.50 

TCSI2 Xmittr/Iiecvr Control Box with Speaker ....EX 0,75 

Jf>nes No. 574.23 Micromatch Doubler Coupler _EX 12.50 

C!8 A-U.C. Type 12 Equipment Control Box ....NEW 1.50 

Cl457 I'onlrol Box for E550/AKB40 Receiver .LN 1.75 

C700B A Control Box for ABNHB&C Receivers _LN 4.50 

CMS Control Box for ARC!, 4 & 12 Equipment _EX 1.35 

0161 Tithe w/Connectors. 100 Watts to 12fl0mc- _EX 6,75 

R101A AR N6 lOff-UMkc Receiver. Four Bands ..EX 27.50 

1D01 B A R N6 4' Navigators Bearing Indicator _EX 7.50 

AS313B ARN6 Station Seeking Loop. 10d-l750k£, ./EX 5.25 
IDIG9C APNI2 3JPI CRT Scope. Coax Switch ..NEW 12.50 
PP336 Main Power Supply for APRS Receiver ...,EX 16.50 
PP337/APRS Klystron Supply fur TN130. TN131 ..EX 10.50 

10226 Panoramic Indicator for APRS Receiver _EX 14.50 

Scene Xtermer lfftflY0r3n 5 Fil Windings 60ry + ..UN 4.75 

SA325, U Coaxial Switch SP4T 38VDC Motor ..EX -L5f» 

Adaptor Cab I* PL250 lo BNC Panel Socket .....LN 3/L75 
Fib'rplass IniuIitlnK Rod L 4 " Din by IV' Long ..EX 5 l.oti 

OH MITE Z- 50 Radio Frequency Choke ..EX 6/1.06 

Rt* Angle Drive w Gears. Universal, it* Shafts. .EX 2/2.50 
Fted'fhrii Capacitors 15 on Panel,., .Three Panels .., /LOO 

BNC (UG290/U Coaxial Panel Sockets .EX 8/1,00 

Coax IT Jong w/ BNC i l 4 G260A/D Plug each end EX 5/1.00 
Coas 8* w/1 BNC Plug A 1 BNC Panel Socket ...EX 4/1.00 


E. C. HAYDEN 


Box 294, Boy Saint Lours, 
Mississippi 39520* 
Prices; FOB Boy Saint Louis* Terms: Net, Cash, 


SURPLUS SALE 

We have to move a quantity of material out of one of our 
storage areas, and need rtom, 

Mimy parts* BstemblieH and assorted material will he sold 
at cost tor below) on a first come first served basis. 

Our special sale flyer is available by sending 3 unused 6c 
postage stumps Lo cover poalage & handling. 

BIGELOW ELECTRONICS 

P.0, Box 71 Bluff ton, Ohio 45817 


YOUR SURPLUS WANTED BY 
THE FASTEST GUN IN THE EAST 

No horsing around, we pay fast ... In 24 
hours * . . and we pay more. We’ll swap or 
trade new equipment too , . , We quote fast 
too. We also pay for shipping, insurance, etc. 
You call fast, now, collect, for fast quote. 

SPACE ELECTRONICS 

6bi* of MILITARY ELECTRONICS CORP. 

U Summit Av#., East Paterson, N.L 07407, {201) 791-5050 



HEATH KIT; HR-20 REC., HX-20 XMTR (SSR, 
VOX, VFO). HP*20 AC power supply. All operat¬ 
ing. $200. M. Kaplan, 23033 Lanark St,, Canoga 
Park* Calif. 91304. 


HIPOWER PP4E27 linear amplifier. Surplus item 
suitable foundation unit for grounded grid per 
August 73 article. Equipped, variable tank in¬ 
ductor, no junk. $15.00. Megeff W2DXK, 5015 
Weeks Lane, Flushing, New York 11365. 


SIDEBAND PACKAGE. Swan 240. Heath HP10 
AC supply, Hailicrafters FS150-12 DC supply. 
$200. Bruce Tepper K6HET, 12402 Killion Street, 
North Hollywood, Calif., 91607. 


SELL; Heathkit SB-400, $275.00; SB-200 with spare 
finals $200.00 or make offer. S.A.S.E, Jim 
WB6MQE. 517 E. Emerson Ave., Monterey Park, 
Calif. 91754. 


FOR SALE: Swan 250 with 117XC AC power sup* 
ply, used 5 hours. Price firm: S220, FOB Stanhope. 
Glenn C. Ward, WA2KZF, RFD 1, Stanhope, N X. 


WANTED; Microwave gear, waveguide, couplers, 
mounts, etc., for amateur group. Send list and 
prices to S. Daskani, K20PI, HD 2, Box 360, 
Flemington, New Jersey 08822. 


SELL: Mint SBE-34, SB2-LA, Mike, Mobile mount. 
Hustler Deck MAST, W/resonators for 75-40-20 
meter bands, Mini-Products unused 2-element 6 
through 2D meter beam. First certified check for 
$550.00 or best offer takes it. WA9FTJ, SSGT. 
Laurence E, Rasmussen, Co. C, Box 82. DLIWC, 
Monterey, California 93940. 


NATIONAL NC-300 receiver, with Knight-kit 
with Knight-kit crystal calibration. Excellent 
crystal calibration. Excellent condition, $120 post¬ 
paid. WN9VAQ, 526 East Jefferson, Columbia 
City, Indiana 46725, 


SWAN-250, mint. All factory improvements in¬ 
cluding calibrator. Three hours air time. Price: 
$275; includes 7-element Finco 6-meter beam. 
W6NFW, 51 Washington, San Juan Bautista, 
Calif. 95045, 


FIRST CLASS RADIOTELEPHONE correspond¬ 
ence course from Cleveland Institute of Electron¬ 
ics. $50. It really works! Larry Pirkl, Box 5391, 
NDSU, Fargo, N.D. 




Catalog 




OF THE WORLD'S FINEST 

ELECTRONIC GOVT 
SURPLUS BARGAINS 


Now BIGGER 



And BETTER 
Than Ever! 


MAIL COUPON NOW 


| NAME: 

ADDRESS: . 
j CITY: . 


STATE: __ 


ZIP 


FAIR RADIO SALES 

Dept. 73 • Box 1105 • LIMA, OHIO 45802 


NCX-5, DC SUPPLY, parts for AC supply, used 
mobile only, later serial -.... $395.00. W1FBT, 
46 Pearl Street, Quincy, Mass. 02169. 


WRL’S USED GEAR has trial-terms-guarantee! 
S129.95; Comm II, 6-meter—S89.95; SR46—$94.50; 

HW12—$89.95; HW22—$8995; SB33—$199.95; Galaxy 
III—$189.95; Galaxy V—$289.95; Galaxy V Mk 2— 
$329.95; Galaxy 300—$159.95; AF68—S69.95; HX50— 
S139 95; RME6900—$149.95. Hundreds more, free 

"blue-book'’ list. Write WRL. Box 919, Council 
Bluffs, Iowa 51501. 


TUBES WANTED. A..types higher prices paid. 
Write or phone CeCo Communications, 120 West 
18th Street. New York 10011. Tel. 212-242-7359. 


WANT AEROTRQN or similar 2M AM xtal re¬ 
ceive & transmit transceiver. AC power, for re¬ 
mote control work. W1KCR. Box 25 Claremont. 
N.H. 03743. 


RTTY GEAR FOR SALE, last issued monthly. 88 
or 44 MHy torroids 5 for S1.50 postpaid. Elliott 
Buchanan & Associates. Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 
































































DISCOUNT PRICES— TIME PAYMENTS! New 
Swan equipment, factory sealed cartons, full 
warranty at discount prices. Swan 50OC $463, 
Swan 35QC $378, Swan 250 $292, Immediate de¬ 
livery, New CDR Ham-M with indicator $99.95, 
TR-44 $59.95. Hygain antenna specials TH6-DXX 
$135, TH3-MK3 $108. Tower special Tri-ex W-51 
self supporting crank up—shipped prepaid $299.95, 
All equipment listed is new in factory sealed 
cartons with full warranty, in stock for imme¬ 
diate delivery. No down payment with approved 
credit. 36 months to pay. Write or call for "dis¬ 
count price quote" on all brands of amateur 
equipment. Bryan W5KFT, Edwards Electronics, 
1314—19th St. f Lubbock, Texas, 806-872-8759* 


WANTED: Military, commercial,, surplus Air¬ 
borne, ground, transmitters, receiver, testsets ac¬ 
cessories* Especially Collins. We pay freight and 
cash. Kitco Electronics, Box 156, Annandale* Va. 
Phone 703-560-5480 collect. 


3000 V @ 3*F brand new GE Pyronal oil capaci¬ 
tors $3 each. Can mail, 3-lbs each shipping wt., 
FOB. P, Wandell, RD # l t Unadilla, New York 
13849. 


Tell Our Advertisers 


You Saw It In 73 


CAN I GET A PRIZE 
WITH MY RENEWAL? 

Yes , * . if you bring a friend. 

Your renewal (or extension of subscrip¬ 
tion) plus a new subscription for a friend 
is the key to the prices given below, USA 
or APO only. And please send us the ad¬ 
dress from your wrapper. All items are 
postpaid unless marked FOB, 

your cost 

I. Digital dock With date ($50) $38.00 

2* Caslon Digital desk clock ($25) __. _ 15,00 

3. Rotating three tier parts bin ($5) . „...free 

4, KAE Slide Rule [$S] .. . „. *_ __ free 

5* Inside-outside thermometer ($5) . ..*, 1-00 

6, Rand-McNally Imperial Atlas ($13) ......_ _ 4*00 

7* Rand-McNafly Magellan Globe ($14) . . 6.00 

8, Car blanket with case ($12) ...,. 2,00 

9* 15 Transistor AM/FM bat.-ac ($35) .. 19,50 

10, AM/FM-Clock ($65] ..*. . 32.50 

12* 13" Hammond world globe ($13) . . 5.00 

13. 13" Hammond lighted globe ($17) . . 8.00 

14. 16" Hammond world globe ($17) 10.00 

15. 16" Hamond lighted globe {$25} . . 13*00 

16* Polaroid Big Swinger camera ($25) . ... . 17*90 

17. Polaroid 215 camera ($56) . 43,00' 

18* 4-drawer desk ($45) (FOB) . 24.00 

19. Encyclopedia ($160) (FOB) .. .. 52*00 

20. Cassette tape recorder ($45) ... . 35.00 

Send us your address from your wrapper, 
the name, call and address of your friend 
on a 3 x 5 card who gets the new one year 
subscription together with $6 for your one 
year renewal, $6 for your friend and the 
amount for one of the above “gifts’’. 
USA-APO only. Offer expires September 
30, 1968. 




★ Handles 2 Amps 

2 AMP 

^800 PIV for 

TOP HAT Dtt 

RECTIFIERS ** 


| 47fTl 


UNIJUNCTION 
TRANSISTORS HI 

□ 2N489 $ 

with data sheet 


G.E. 


2 N 489 ' 


VE* 

(Sat* 

Volt* 

Mai. 

Cur. ( 

pm 

Ip i|*£Q 

Stand* | 
off 

Ratio* 

I 5.0 " | 

31) 

211 j 

.51—*02 i 


TUNNEL 
□ DIODE 

# 1N37T6/T03 
Actual Size 

Used in many 
osc!Motor and 
amplifier circuits 


1 AMP TOP HAT AND EPOXIES 


PIV 

jo □ 
100 □ 
200 □ 
400 □ 
600 □ 


PIV 

BOO □ 
1000 □ 
1200 □ 
1400 □ 
1600 □ 


PIV 

.1? 1800 o 

.3! 2000 □ 

.44 3000 Q 
.62 4000 □ 
.72 10000 □ 


^ EPOXY TRANSISTORS * IC’s 

Fairchild, Motorola, Texas, Bendixi 

- 4 —2N3563 NPN, 600MC, 200MW $1 

_ _ 4 —2N3643 NPN, 250MC, 350WW SI 

3— e-5000 Bendix NPN 1 5*WATT lAmpSJ 

4— 2N43I3 PNP 600MC, 200MW ... .ST 

3—2IM3 565, 500HFS, NPN, 200MC SI 

3—2N4I65, 40QH FE^PN^50MC_S3 

INTEGRATED 
CIRCUITS 


ham 

SILICON 
TUBE 
SPECIALS 

{Replaces! Stic 

F] I N1238 5U4GBJ . 2.39 

\ "1 1N1239 5R41 4,39 

□ 1N1237 0Z4I . 2.39 

T INI 262 6AU4GTA) ,.2,39 
1N2637 866AI : . 9.99 


FLIP FLOPS 
Gates etc. 

no leal 


100 MICROAMP 
PANEL METER 


12 

for $2 

AMP 


□ 

1.5 AMP 
2000 PIV 

SILICON ca 
RECTIFIERS | 


MICROMINIATURE 

SILICON RECTIFIERS 

Actual Size 

PIV Sol* piv Sol* 

SO n it 600 □ 20 * 
100 □ 7t aoo U 35« 
200 □ 9*1000 □ 31* 

400 IJ 12* 

400 me 

,or 5 1 ^ 

2N706 □ 

f me 


to-3001 150 


.GIANT "SUMNERCATALOG ON: Parts, Rectifiers, j 
T ransistors, SCRs, J.C/s, Equipment, Etc, * 


TERMS: include postage* Rated, net 30 days* 000 25% 


POLY PAKS 


P.0, BOX 942 A 
Lynnfield, Mass. 01940 


































































LIBERTY PAYS MORE!! 


WILL BUY 
FOR CASH 

ALL TYPES 

ELECTRON TUBES 
SEMICONDUCTORS 

Military Electronic 
Equipment 
Test Equipment 


PRESTEL FIELD STRENGTH .METER 

(Model 6T4G) 

Frequency Range: 40 to 230 
A ^ and 470 to 860 Megahertz 

™ j Calibrated oufword from 10 

to 50*000 Microvolts, Nothing 
makes it easier to properly and 
speedily find the correct place 
/ to install TV, FM and Com¬ 
munication Antennas. You can 
measure and Hear the signals 
with this 41/2 volt battery economically powered 
unit. There is nothing els© like itl 

Only $120.00 


WIRE, WRITE, PHONE COUECT! WE PAY FREIGHT ON ALL PURCHASES 


Liberty Electronics, Inc* 

548 Broadway, New York, New York 10012, Phone 212-925-6000 


THE BEST 

¥4 METER 

CONVERTER 



430-432 MHz in. 28-30 MHz out 
or up to 440 MHz with additional crystals. 

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it ( 01 1 those of hundreds of satisfied users) 
that It's the best. The reason is simple—we use 
three RCA dual gate MGSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can't wait? Then send us a postal money order 
for $34.95 and we'll rush the 407 out to you. 
NOTE; The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
tower prices) as listed in our catalog. New York 
City and State residents add local sales tax. 


VANGUARD LABS 

Dept. H, m-23 Jamaica Ave., Hollis, N.Y. 11423 


INDEX TO ADVERTISERS 


Adirondack, 96 

Aerotron/Amoco, 38 

Amnion, Ml 

Antenna Mart, 115 

Arcturns, i 22 

Arnold Engraving, 93 

AHRL Nat 1 1 Convention, M3 

Arrow Sales, 103 

AT V, 74 

BG Electronics, 113 
B&F, Ml 
Bigelow, 126 

Bob's Amateur Electronics, 120 
BTI/ Hafstrom, 84 

Crabtree'B Electronics, II 
Cushcraft, 105 
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Montgomery Geodetic, 35 
Mosley, 73 
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TAB, 119 

TAB Books. 88 

Tel rex, 29 

Tower, 97 

Tristae, 120 

Two Way Radio, 128 

United Radio, 109 
U.S. Crystals, 123 

Vanguard, 

45, 57, S3, 86, 87, 118. 128 
VHF Associates, 120 
Vi tiro plot* 123 

WRL, Cover 11 
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SOLID STATE 
MINI AF GENERATOR 

Fully transistorized sine and square wave generator, 10 IIz to 1.00 kHz in four 
bands. Smallest in world 7W x 3%" x 3%", 1.9 lbs. An FET oscillator with a 
thermistor and intensive reverse feedback maintain the output at minimum dis¬ 
tortion and constant level (less that 0.3% 2< 0 Hz-100 kHz and less than 0.8% 
10-200 Hz). The power supply is built in (100-120 vac 50/60 Hz and is stabilized 
to 0.1% against line voltage fluctuations. Square wave rise time 0.2 /is. Output 
impedance 600 ohms zb 100 ohms unbalanced. This generator is built for the 
laboratory but is available at ham prices...$59.95 



Distributors and Reps wanted 

Write Sales Manager John Kneel and 
DGP Company, Jaffrey, N.H. 03452 


Buy this fine product at your nearest 
distributor or order from Red line Com¬ 
pany, Jaffrey, N.H. 03452. Please add 
$1 for postage and handling. 







































































if you don’t own a 
antenna...you obviously 
never heard one 




HUSTLER base station antennas look special . . . and are. 
Each is precision engineered by the undisputed specialists 
of the communications industry. Hustler works better- 
lasts longer—installs easier. 


TRAP VERTICAL 


One tuning adjustment to cover both phone and CW! Individ¬ 
ually and precisely, optimum tuned traps, lowest SWR at 
resonance. Broadest bandwidth with SWR 1.6:1 at band edges 40 thru 10 
meters. Can be top loaded for 75 meters. 

Model 4-BTV.... User Net—$35.95 


CLIFF-DWELLER 


Remotely tuned dipole for 40, 75 and 10 meters 
in limited antenna space. The one and only 
of its kind with three motors to remotely tune 
and band-switch. No traps or baluns—no 
special matching requirements. Strong, heavy 
duty iridited aluminum die cast housings, 
heat treated aluminum and chrome plated 
brass tubing. 

Model CD-40-75. User Net-$159.95 





C0VEYA- 


The famous Hustler 6 meter antenna with 
cardioid pattern. The ideal beam for round 
table QSO’s. 10 db. gain over Vz wave dipole 
—25 db front to back ratio —SWR at reso¬ 
nance, 1.1:1—band width, 1000 kc with 
SWR under 2:1. Compact design, light 
weight— ZV 2 pounds. 

Model COV-6.User Net-$35.95 


Investigate Hustler... you’ll never buy anything else! 


NEW- TRONICS CORP. i Cleveland, Ohio 44113 















































